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EXECUTIVE SUMMARY

This Environmental Impact Statement (EIS) for the Na Pua Makani Wind Project (Project) and
Habitat Conservation Plan has been prepared pursuant to the Federal National Environmental
Policy Act (NEPA). Na Pua Makani Power Partners, LL.C (NPMPP) is preparing a joint Federal/State
Habitat Conservation Plan (HCP) to accompany its application for an Incidental Take Permit (ITP)
from the U.S. Fish and Wildlife Service (USFWS). The HCP addresses potential impacts to wildlife
species listed under the Federal Endangered Species Act (ESA). Approval of the proposed HCP and
issuance of the ITP by the USFWS is a discretionary federal action triggering review under NEPA.
Therefore, the USFWS serves as the lead agency for this EIS. The purpose of this document is to
inform the public and the permitting agencies about the potential adverse and beneficial
environmental impacts of the construction and operation of the proposed Project and
implementation of the proposed HCP (collectively referred to as the Proposed Action), and to
recommend mitigation measures that will avoid or reduce significant adverse impacts to the
maximum extent possible.

The purpose of the proposed Project is to provide clean, renewable wind energy for the island of
Oahu. The proposed Project would provide economic benefits by contributing to the local economy,
generating new jobs, and providing a stable, long-term source of tax revenue for the state and
county. The power generated by the wind farm would be sold to the Hawaiian Electric Company
(HECO) under a long-term, fixed base price contract with fixed annual escalation providing long-
term price stability for consumers. The energy delivered by the proposed Project would help HECO
meet its Renewable Portfolio Standard (RPS), established in HRS § 269-92, and the State of Hawai’i
goal of increasing energy independence through the development of additional sources of
renewable energy. To accomplish this purpose, NPMPP proposes to construct and operate a new
wind farm on state and private lands near the town of Kahuku, adjacent to the existing Kahuku
Wind Farm with a net generating capacity of up to approximately 25 megawatts (MW). The Draft
EIS considered a Proposed Action of up to 10 wind turbines. In response to public comments on the
Draft EIS, a Modified Proposed Action Option (consisting of only nine turbines with larger
generating capacities and dimensions) was added to the Final EIS analysis. The Project would also
include an underground electrical collection system, an onsite substation, an operations and
maintenance (0&M) facility and related infrastructure, access roads, an approximately 0.8-mile (1.2
kilometer) 34.5-kilovolt HECO-owned transmission line, and a permanent meteorological tower.

The EIS addresses alternatives to the Proposed Action (and Modified Proposed Action Option),
including the No Action Alternative and a larger generation facility of up to approximately 42 MW
(Alternative 3). Under the No Action Alternative, the USFWS would not approve the HCP or issue
the ITP and the Project would not be constructed. Under the No Action Alternative, Project
objectives listed in Chapter 1 would not be met. However, this alternative establishes a baseline
against which the action alternatives can be compared. Alternative 3 (larger generation facility)
would involve issuance of the ITP by the USFWS and the construction and operation of up to 12
turbines and associated infrastructure, constructed in two phases. Alternatives that were
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eliminated from further consideration include smaller (less than 25 MW) and larger (more than 42
MW) facilities, alternative locations on Oahu, and other alternative renewable energy sources.
These preliminary alternatives were subsequently dismissed if it was determined they did not meet
the Project’s Purpose and Need or the Project’s objectives, described in Chapter 1 of this EIS.

The original Draft EIS was prepared and published as a joint Federal and State document meeting
NEPA and Hawaii Environmental Policy Act (HEPA) requirements. Due to differences in procedural
requirements, the NEPA and HEPA processes have diverged and will continue along separate paths,
with this Final EIS fulfilling requirements under NEPA. Where information supports the analysis or
provides additional context, reference to the HEPA process has been retained.

BENEFICIAL AND ADVERSE IMPACTS

NPMPP completed desktop and field-based analyses for biological, cultural, visual, air, noise, traffic,
and shadow flicker to assess the potential effects of the Project. Table ES-1 summarizes the types of
impacts that could result from the proposed Project (Proposed Action), Modified Proposed Action
Option, the No Action Alternative, and Alternative 3 which are discussed in further detail in Chapter
4. Where significant impacts were identified as likely or possible, NPMPP developed appropriate
measures to avoid, minimize, and mitigate impacts to the maximum extent practicable. In all
resource areas evaluated, neither significant cumulative impacts nor secondary impacts would
result from construction or operations of the Project.

PROPOSED AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES

In this EIS, NPMPP evaluated potential impacts to sensitive environmental resources associated
with the Project. In many instances, impacts were deemed less than significant. In all cases where
significant adverse impacts were identified, NPMPP developed best management practices (BMPs)
and mitigation measures that reduced the potential impact level to less than significant, thereby
avoiding significant adverse impacts to sensitive environmental resources.

The means by which NPMPP reduced impacts included Project design features such as BMPs to
control stormwater runoff and erosion, fugitive dust, and noxious vegetation; development of a
Habitat Conservation Plan for protected wildlife species; and development of specific Project-
related plans, such as a Fire Management Plan and a Traffic Control Plan. Proposed mitigation
measures are described in detail for each resource listed discussed in Chapters 3 and 4 (existing
conditions and impacts, respectively) of this EIS.

CONSISTENCY WITH LAND USE POLICIES AND PLANS

This EIS takes into account the state and local land use policies and plans that apply to the analysis
area. The State Land Use Law (HRS § 205-2) allows for wind-generated energy production for
public, private, and commercial use. The Project is on the inland side of Kamehameha Highway and
would not include any development within the SMA or in the Shoreline Setback Area.

The City and County of Honolulu General Plan is the guiding document for long-range development
of the Island of Oahu. The General Plan, currently being updated, describes general conditions to be
sought over the 20-year planning horizon and outlines policies to help direct attainment of the
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plan’s objectives. Themes of the General Plan include supporting programs and projects that
contribute to the attainment of energy self-efficiency on Oahu and developing and applying new,
locally available energy resources. The Project is consistent with the General Plan goals, policies,
and objectives.

The City and County of Honolulu is divided into eight regional areas, each guided by a Sustainable
Communities Plan (SCP). The Project is located within the boundaries of the Koolau Loa SCP, which
designates the Project Area for agricultural, military, and rural residential use. The Project
components are predominantly designated agricultural where wind energy facilities are permitted
uses. Chapter 5 of this EIS evaluates the land use policies and plans that would be affected by the
Project.

OTHER NEPA TOPICS

Wind energy is an abundant, infinitely renewable resource. Generation and integration of wind
energy into the electric grid decreases fossil fuel consumption, thereby reducing GHG emissions,
particulate-related health effects, and other forms of pollution associated with coal or diesel fuel
electric generation. Power generated from the Project would provide greater security in
maintaining an energy supply and reduce State expenditures on imported fossil fuels, and provide
long-term price stability for HECO consumers. Furthermore, the proposed Project would provide
economic benefits by contributing to the local economy, generating new jobs, and providing a
stable, long-term source of tax revenue for the state and county.

The Project is compatible with existing agricultural uses, and as such, does not preclude the present
and future agricultural productivity of the Wind Farm site or the Kahuku area. At the end of the
approximately 20-year life of the Project, the Power Purchase Agreement could be renegotiated or
the Project could be decommissioned, returning the land to its original condition to the extent
possible.

Construction and operations of the Project would require the use of non-renewable resources for
the manufacturing of the Project components, construction materials, and fuel consumed during the
construction and operations of the Project. However, to the extent feasible, wastes generated
during construction and operation would be recycled.

Relatively minor impacts would occur to non-native vegetation, wildlife habitat, soils, hydrology,
agricultural lands, and public services, in association with construction (e.g., ground disturbance)
and operation of the project. The Project would not pose a long-term risk to health and safety of
workers or residents in the vicinity. Once in operation, the Project would not cause any emissions
of air, water, or soil pollutants, and the potential for release of hazardous materials during
construction would be limited by the implementation of appropriate construction best
management systems and practices.

There is a potential for adverse impacts to threatened and endangered wildlife species. Approval of
the HCP and issuance of the ITP would authorize incidental take of the Covered Species. Avoidance,

minimization, and mitigation measures outlined in the HCP would reduce these biological resources
impacts to below a level of significance. However, the incidental take of Covered Species would
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comprise a small, but irreversible, environmental change associated with implementation of any
action alternative.

In accordance with NEPA (40 CFR §1502.14(e)), the USFWS has selected the Proposed Action
(Alternative 2), including the Modified Proposed Action Option, as the preferred alternative. Of the
alternatives evaluated in this EIS, this alternative best fulfills the agency’s statutory mission and
responsibilities while meeting the agency purpose and need to conserve listed species. The
selection of the Proposed Action as the preferred alternative is based on the following:

The issuance of the ITP by the USFWS under the Proposed Action would result in
protections (via mitigation and conservation measures) to the Covered Species due to
implementation of the HCP. The HCP that would be implemented under this alternative
would also minimize impacts to birds protected under the Migratory Bird Treaty Act.

The renewable energy generated by the Project would provide a dependable source of
electrical energy and eliminate the need for an equivalent amount of fossil-fueled derived
energy and capacity, which reduces use of nonrenewable resources and limits atmospheric
pollution.

PARTIES CONSULTED

In May 2013, NPMPP began holding community meetings, small focus group meetings with
stakeholders, and individual meetings with community leaders and legislators to discuss the
proposed Project and engage the public in the Project’s planning and design. Stakeholders
consulted before and during the development of the environmental impact statement preparation
notice (EISPN), Notice of Intent (NOI), and Draft EIS are listed in Chapter 7. The NOI was published
in the federal register on November 5, 2013, initiating the federal scoping period (November 5 to
December 5, 2013). The EISPN was distributed to federal, state, and local agencies; federal and
state legislators; businesses and community organizations; libraries; and other interested parties
for review between December 23, 2013, and January 23, 2014, and again between November 8 and
December 8, 2014 (republished to reflect the addition of a second access into the Project). A media
advisory notice was published in advance of the public meetings held in Kahuku, Hawaii, during the
NEPA and HEPA comment periods. A total of 82 comment submissions were received during the
comment periods.

The Draft EIS was published in the Office of Environmental Quality Control’s (OEQC) The
Environmental Notice on June 8, 2015, and a Notice of Intent was published in the Federal Register
on June 12, 2015, by the USFWS and also on the same date by the U.S. EPA ((80 FR 33519). Public
comments were accepted during the 45-day and 60-day State and Federal public comment periods,
respectively. A public open-house meeting was held during the comment periods on June 23, 2015,
in Kahuku, Hawaii. A total of 90 Draft EIS comment letters or emails were received from public
agencies, environmental organizations, interested citizens, and others during the HEPA and NEPA
public comment periods. Comments received were incorporated into, and resulted in some
modifications to, this EIS. Responses to substantive comments on the Draft EIS and Draft HCP can
be found in Appendix M of this EIS.
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Table ES-1.

Summary of Impacts by Alternative

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action Option (Up to 9 Turbines with
Greater Generating Capacity and

Alternative 3: Larger Generation
Wind Project

implementation of mitigation measures;
minimized through implementation of
standard BMPs.

Na Pua Makani Wind Project: Minor
short-term ground disturbance during

construction (89.0 acres [36.0
hectares]), minor long-term ground
disturbance during operation (59.9
acres [24.2 hectares]). Up to 26.1 acres
(10.6 hectares) Prime Agricultural
Lands impacted during construction;
12.6 acres (5.1 hectares) impacted over
the long-term (approximately 5 percent
of Prime Agricultural Lands in wind
farm site). Potential for increased
erosion and stormwater
runoff/drainage impacts. Impacts
minimized through implementation of
standard Best Management Practices
(BMPs) (Temporary Erosion and
Sediment Control (TESC) and
Stormwater Pollution Prevention
(SWPP) plans), Project site design
features, revegetation and regrading of
temporarily disturbed areas, and Project
facility maintenance.

Na Pua Makani Wind Project: Minor short-
term ground disturbance during

construction (84.5 acres [34.2 hectares]),
minor long-term ground disturbance during
operation (56.7 acres [22.9 hectares]). Up to
21.7 acres (8.8 hectares) Prime Agricultural
Lands impacted during construction; 9.4
acres (3.8 hectares) impacted over the long-
term (approximately 4 percent of Prime
Agricultural Lands in wind farm site).
Potential for increased erosion and
stormwater runoff/drainage impacts.
Measures for avoiding and minimizing
impacts same as Alternative 2.

Resource No Action (8 to 10 Turbine Wind Project) Larger Dimensions) (Up to 12 Turbine Wind Project)
Geology and | No effect ITP/HCP Implementation: Minor short- |ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as
Soils term soil disturbance during Alternative 2. Alternative 2.

Na Pua Makani Wind Project: Minor short-
term ground disturbance during

construction (98.6 acres [39.9 hectares]);
minor long-term ground disturbance during
operation (69.8 acres [28.2 hectares]). Up to
35.7 acres (14.5 hectares) of Prime
Agricultural Lands impacted by construction;
224 acres (9.0 hectares) impacted over the
long-term (approximately 9 percent of the
Prime Agricultural Lands in wind farm site).
Potential for increased erosion and
stormwater runoff/drainage impacts.
Measures for avoiding and minimizing
impacts same as Alternative 2.

Na Pua Makani Wind Project
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Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

measures; impacts minimized through
implementation of standard BMPs.

Na Pua Makani Wind Project: Final
Project design will avoid impacts to

surface water features to extent
possible. Minor, localized, temporary
adverse surface water quality impacts
due to ground disturbance, use of
hazardous materials, and creation of
impervious surfaces (approx. 10.1 acres
[4.1 hectares]). Net increase in
stormwater runoff of approx. 11.9 cubic
feet per second (cfs). Impacts minimized
through implementation of standard
BMPs (TESC, SWPP, and Spill
Prevention, Containment, and
Countermeasures [SPCC] plans) and
Project design. No measurable reduction
in quantity or quality of ground water.

Na Pua Makani Wind Project: Final Project
design will avoid impacts to surface water

features to extent possible. Minor, localized,
temporary adverse surface water quality
impacts, similar to Alternative 2.
Approximately 9.1 acres (3.7 hectares) of
impervious or semi-pervious surfaces
created. Estimated net increase in
stormwater runoff of 10.9 cfs. No measurable
reduction in quantity or quality of ground
water. Measures for avoiding and minimizing
impacts same as Alternative 2.

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Hydrology and | No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as
Water impacts to surface and groundwater Alternative 2 Alternative 2
Resources during implementation of mitigation

Na Pua Makani Wind Project: Minor,
localized, temporary adverse surface water

impacts, similar to Alternative 2.
Approximately 11.1 acres (4.5 hectares) of
impervious or semi-pervious surfaces
created. Estimated net increase in
stormwater runoff of 13.0 cfs. No measurable
reduction in quantity or quality of ground
water. Measures for avoiding and minimizing
impacts same as Alternative 2.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Air Quality No adverse or ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

and Climate

beneficial effects.

impacts to air quality and climate.

Na Pua Makani Wind Project: Minor,
temporary adverse air quality impacts

due to greenhouse gas emissions, air
pollutants, and generation of fugitive
dust during construction; minimized
through standard BMPs; negligible
construction-related effects to climate
change. Long-term beneficial effect on
air quality and climate during operation
due to reduction in fossil fuel
consumption; reduction of carbon
dioxide (CO2) emissions by 54,780
metric tons a year as compared to oil
burning facility of comparable power.

Alternative 2.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2, with slightly reduced

amount of air pollutant emissions and
fugitive dust levels associated with
construction due to the decrease in the
number of turbines. Negligible construction-
related effects to climate change. Long-term
beneficial effect on air quality and climate
during operation due to reduction in fossil
fuel consumption. Reduction of 54,780
metric tons of CO2 emissions per year as
compared to oil burning facility of
comparable power.

Alternative 2.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2, with additional minor,

temporary adverse air quality impacts due to
greenhouse gas emissions, air pollutants, and
fugitive dust during construction of
additional turbines; negligible construction-
related effects to climate change. Long-term
beneficial effect on air quality and climate
during operation due to reduction in fossil
fuel consumption. Reduction of 92,076
metric tons of CO2 emissions per year as
compared to oil burning facility of
comparable power.

Noise

No effect.

ITP/HCP Implementation: Negligible
noise impacts.

Na Pua Makani Wind Project: Minor,
localized, temporary noise impacts
during construction; Project would
comply with Hawaii Department of
Health (DOH) permit. Minor, localized,
long-term increase in noise during
operation; would comply with HAR 11-
46 sound level limits. Negligible low
frequency noise/infrasound impacts.

ITP/HCP Implementation: Same as
Alternative 2.

Na Pua Makani Wind Project: Noise similar
to Alternative 2. Minor, localized, temporary
noise impacts during construction (impacts
would occur again during construction of
additional turbines). Minor, localized, long-
term increase in noise during operation;
would comply with HAR 11-46 sound level
limits. Negligible low frequency
noise/infrasound impacts.

ITP/HCP Implementation: Same as
Alternative 2.

Na Pua Makani Wind Project: Noise similar
to Alternative 2. Minor, localized, temporary
noise impacts during construction (impacts
would occur again during construction of
additional turbines). Minor, localized, long-
term increase in noise during operation;
would comply with HAR 11-46 sound level
limits. Negligible low frequency noise/
infrasound impacts.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)

Hazardous No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

and Regulated impacts with implementation of BMPs. | Alternative 2. Alternative 2.

Materials and Na Pua Makani Wind Project: Minor, Na Pua Makani Wind Project: Impacts similar | Na Pua Makani Wind Project: Impacts similar

Wastes localized, temporary risk of impacts to Alternative 2. Measures to minimize to Alternative 2. Additional construction
from routine transport, use, storage, and | impacts same as under Alternative 2. phase would result in potential for additional
disposal of hazardous materials; minor, localized, temporary adverse impacts
accidental spills and release of from transport of hazardous materials,
hazardous materials; exposure of accidental releases or spills, worker
workers to chemicals in excess of exposure, and would increase the amount of
Occupational Safety and Health solid waste generated. Measures to minimize
Administration (OSHA) limits and impacts same as under Alternative 2.
disturbance to existing contamination.
Impacts minimized through BMPs (SPCC
plan, Hazardous Materials and Wastes
Management Plan (HMWMP), and Site
Safety Handbook). Very low risk of
vandalism at site due to site security.

Natural No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

Hazards impacts due to implementation of Alternative 2. Alternative 2.

project Fire Management Plan.

Na Pua Makani Wind Project: Negligible
to minor impacts to construction and
operation. Impacts from natural hazards
minimized through project design
features and implementation of FMP
and Site Safety Handbook.

Na Pua Makani Wind Project: Impacts from
natural hazards same as described for
Alternative 2.

Na Pua Makani Wind Project: Impacts from
natural hazards same as described for
Alternative 2.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

impacts to vegetation from
implementation of mitigation activities;
long-term beneficial effects to
vegetation associated with forest
restoration.

Na Pua Makani Wind Project: Minor,
localized, temporary and long-term

effects associated with vegetation

removal (primarily non-native species).

Approximately 89.0 acres (36.0
hectares) affected during construction,
of which 59.9 acres (24.2 hectares)
affected over the long-term in
association with Project facilities.
Potential for indirect impacts (fire,
invasive plants) minimized through
implementation of BMPs (TESC plan,
FMP); revegetation of temporarily
disturbed areas; and invasive species
prevention measures.

Alternative 2.

Na Pua Makani Wind Project: Impacts to
vegetation similar to Alternative 2.

Approximately 84.5 acres (34.2 hectares) of
vegetation removal during construction,
including 56.7 acres (22.9 hectares)
impacted over the long term. Measures to

minimize impacts same as under Alternative
2.

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Vegetation No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

Alternative 2.

Na Pua Makani Wind Project: Impacts to
vegetation similar to Alternative 2.

Approximately 98.6 acres (39.9 hectares) of
vegetation removal during construction,
including 69.6 acres (28.2 hectares)
impacted over the long-term. Measures to

minimize impacts same as under Alternative
2.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

effects from
habitat
restoration and
management
efforts in the
mitigation areas.
No adverse
effects
associated with
the wind farm.

adverse effects; long-term beneficial
effects due to habitat restoration and
management activities.

Na Pua Makani Wind Project: Minor,
localized habitat removal (no high

quality or unique habitats); collision
potential; and temporary noise and
disturbance associated with
construction and operation activities.
Common, non-native species most likely
impacted, although collision potential
exists for MBTA-protected and other
avian species of concern. Impacts would
be avoided or minimized through
implementation of the HCP.

Alternative 2.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2. Measures to minimize
impacts same as under Alternative 2.

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Wildlife No beneficial ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

Alternative 2.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2, but additional impacts

associated with construction and operation
of additional turbines. Measures to minimize
impacts same as under Alternative 2.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Threatened
and
Endangered
Species

No adverse effect.
No beneficial
effect associated
with
implementation
of Project HCP
mitigation
measures.

ITP/HCP Implementation: Negligible
adverse effects associated with HCP
implementation. Long-term beneficial
effects associated with the protection
(fence installation or maintenance)
and/or enhancement (invasive plant
species control and feral pig removal) of
native ecosystems, reduction in
predation pressure (predator control),
and/or through research and
management. Overall net benefit to
Covered Species from implementation of
the HCP.

Na Pua Makani Wind Project: Potential
for collision with turbines; impacts
considered negligible due to the net
benefit of HCP mitigation activities (i.e.,
no population level effects anticipated).

Requested take of Covered Species:
Hawaiian hoary bat: Tier 1: 34 bats; Tier
2: 51 bats (tiers not additive; total take
requested is 51 bats); mitigation
consists of funding of bat research study
and habitat restoration at Poamoho
Ridge Mitigation Area.

Newell’s shearwater: 4 adults/fledged
young, 2 chicks/eggs: mitigation
consists of funding to support research
and management of Newell’s
shearwaters.

Hawaiian Goose: 6 adults; mitigation
consists of constructing protective
fencing at James Campbell NWR.

Waterbirds: 4 Hawaiian duck adults, 4
Hawaiian stilt adults, 8 Hawaiian coot
adults, 8 Hawaiian moorhen adults;
mitigation consists of installation of
fence and public information signs and
funding of part-time biologist at
Hamakua Marsh Mitigation Area.

Hawaiian short-eared owl: 4
adults/fledged young, 4 chicks/eggs;

ITP/HCP Implementation: Same as
Alternative 2.

Na Pua Makani Wind Project: Impacts are the
same under the Proposed Action and
Modified Proposed Action Option; the final
HCP incorporates a wind project of nine
larger turbines with greater generating
capacities.

ITP/HCP Implementation: Same as
Alternative 2.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2. Increased risk of injury or
mortality from construction and operation of
additional turbines and associated facilities.
Prior to the construction of the additional
turbines proposed under Alternative 3,
NPMPP would reopen consultation with the
USFWS and DOFAW to assess the potential
impacts of the additional turbines to listed
species and develop appropriate mitigation
measures.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
mitigation consists of funding to support
research and management of Hawaiian
short-eared owls.
Socioeconomic | No adverse ITP/HCP Implementation: Minor ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as
Resources effects. No beneficial effects associated with short- | Alternative 2. Alternative 2.
beneficial term and long-term employment Na Pua Makani Wind Project: Impacts similar | Na Pua Makani Wind Project: Impacts similar
socioeconomic | associated with implementing to Alternative 2. to Alternative 2. Similar, but proportionally
impacts mitigation. smaller beneficial socioeconomic effects

associated with
employment or
tax revenues
that would occur
during
construction and
operation.

Na Pua Makani Wind Project: Minor
short-term and long-term beneficial

socioeconomic impacts through
construction expenditures, job creation
(approximately 43 short-term
construction jobs and 3 to 6 full-time
jobs during operation), and tax
revenues. Negligible to minor, localized,
temporary adverse effects associated
demand for housing and community
services associated with construction
workforce. Adverse effects to property
values or ability of homeowners to
install rooftop photovoltaic systems on
their homes not anticipated. Project
would provide source of renewable
energy helping Hawaii Electric Company
(HECO) meet its Renewable Portfolio
Standard (RPS) requirements. Includes
long-term Community Benefits Package.

from construction of additional turbines.
Approximately 34 additional short-term
construction jobs and 1 to 2 additional full-
time jobs during operation. Additional
negligible to minor, localized, temporary
adverse effects associated demand for
housing and community services associated
with construction workforce. Project would
provide additional source of renewable
energy helping Hawaii Electric Company
(HECO) meet its Renewable Portfolio
Standard (RPS) requirements.

Na Pua Makani Wind Project
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Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Historic, No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as
Archaeological, adverse effects; all cultural resources Alternative 2. Alternative 2.
and Cultural would be avoided. Minor beneficial Na Pua Makani Wind Project: Same as Na Pua Makani Wind Project: Same as
Resources effect in Hamakua Marsh Mitigation Alternative 2. Alternative 2.

Area due to presence of fence which
would reduce trespassing into and
littering near archaeological sites.

Na Pua Makani Wind Project: Minor,
localized, adverse effects to historic and
archaeological resources meeting
National Historic Preservation Act
Criterion D (sites with information
potential). Five sites have yielded
information (through archaeological
survey work) and are no longer eligible
for National Register of Historic Places
(NRHP) or Hawaii Register of Historic
Places (HRHP) listing; no further work
recommended for these sites. Three
sites recommended as eligible for HRHP
listing due to information potential;
impacts mitigated through
archaeological resources data recovery
from these sites. Six sites are
recommended for preservation and are
potentially eligible for listing on the
HRHP or NRHP.. All other archaeological
sites within APE will be avoided. Access
to the wind farm site would be
controlled to avoid any indirect impacts
to known archaeological resources
associated with vandalism or theft.
Negligible effects to traditional cultural
uses and practices as none are known in
the wind farm site, and there would be
no change in mauka/makai (mountain
to shoreline) access.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.  Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)

Land Use No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as
adverse effects and minor beneficial Alternative 2. Alternative 2.
effects to land use within the mitigation | Na Pua Makani Wind Project: Impacts similar | Na Pua Makani Wind Project: Impacts similar
areas. to Alternative 2. Approximately 6.0 acres to Alternative 2. Approximately 13.3 acres
Na Pua Makani Wind Project: Wind (2.4 hectares) of active farm land affected (5.4 hectares) of active agriculture affected
energy development is a compatible use |during construction, including approximately | during construction, including approximately
on proposed wind farm site lands. 2.7 acres (1.1 hectares) affected during 9.3 acres (3.7 hectares) affected during
Minor, localized short-term and long- operation. However, no net loss of active operation. However, no net loss of active
term adverse effects to farming agriculture because NPMPP and agriculture because NPMPP would work with
activities (approximately 8.2 acres (3.3 | Malaekahana Hui West, LLC would prepare | Malaekahana Hui West, LLC to prepare non-
hectares) active agriculture affected non-farmed lands within individual farmers | farmed lands within individual farmers lease
during construction, of which 4.6 acres | lease areas for agricultural production. areas for agricultural production.
(1.8 hectares) would be affected during
operation. However, no net loss of active
agriculture because NPMPP would work
with Malaekahana Hui West, LLC to
prepare non-farmed lands within
individual farmers lease areas for
agricultural production. Minor and
intermittent delays of access to nearby
land uses may occur due to construction
traffic and due to routine maintenance
activities during operation. Project in
compliance with existing land use plans
and policies.

Recreation and | No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

Tourism effects to recreation and tourism. Alternative 2. Alternative 2.

Na Pua Makani Wind Project: No loss of
recreation opportunities; negligible

effects to recreation opportunities
associated with Project noise, traffic,
and visual effects and changes in
recreation and tourism use rates.

Na Pua Makani Wind Project: Same as
Alternative 2.

Na Pua Makani Wind Project: Similar to
Alternative 2. Negligible effects associated

with noise and traffic during second
construction period.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

effects to transportation.

Na Pua Makani Wind Project: Up to 100
nighttime roundtrips of oversized loads
needed during 20 construction days.
Average of 144 daytime and 154
nighttime construction-related trips per
day. Minor, temporary adverse impact
on transportation, minimized through
implementation of traffic management
plan and permit requirements for
oversize and overweight loads.
Temporary modifications of overhead
utility lines, relocation of traffic lights
and guardrails, tree trimming, and
asphalt curb removal necessary along
construction access routes. Negligible
long-term Project-related
transportation effects.

Alternative 2

Na Pua Makani Wind Project: Same as
Alternative 2.

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Visual No effect. ITP/HCP Implementation: Minor, short- |ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as
Resources term and long-term adverse visual Alternative 2. Alternative 2.

impacts due mitigation activities at Na Pua Makani Wind Project: Visual impacts | Na Pua Makani Wind Project: Visual impacts
Hamakua Marsh and Poamoho Ridge similar to Alternative 2; however, Modified similar to Alternative 2. Two construction
mitigation areas and presence of Proposed Action Option would include nine | periods under Alternative 3, each resulting in
mitigation fence at Hamakua Marsh, larger turbines. Although the larger turbines |similar visual impacts. Measures to minimize
respectively. would create slightly more contrast at each |impacts same as under Alternative 2.
Na Pua Makani Wind Project: Minor, viewpoint, the degree of increased contrast
temporary adverse impacts during would not be sufficient to result in a change
construction due to presence of vehicles |to the contrast rating at any of the
and equipment and dust. Moderate, viewpoints as compared to Alternative 2.
long-term adverse impacts due to Measures to minimize impacts same as
Project visibility mitigated through under Alternative 2.
design and lighting measures. Project
most visible from locations within 1
mile (1.6 kilometers from wind farm
site).
Transportation | No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

Alternative 2.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2. Additional 40 nighttime
roundtrips of oversized loads during
approximately 8 days of construction for the
additional turbines, above roundtrip
requirements for first 8 to 10 turbines.
Negligible long-term Project-related
transportation effects. Measures to minimize
impacts same as Alternative 2.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)

Public Health | No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as

and Safety effects on public health and safety. Alternative 2. Alternative 2.
Na Pua Makani Wind Project: Negligible | Na Pua Makani Wind Project: Impacts same | Na Pua Makani Wind Project: Impacts similar
impacts associated turbine collapse and | as Alternative 2 with the exception of slightly | to Alternative 2. Additional safety issues
blade throw, EMF, and stray voltage and | greater shadow flicker at some receptors (97 | associated with second construction period
minor, long-term impacts associated percent of receptors predicted to experience |under Alternative 3; impacts to public health
with fire and fuels; impacts minimized |below 30 hours of shadow per year). and safety from additional turbines
by implementation of mitigation Measures to minimize impacts same as comparable to Alternative 2. Measures to
measures, including adherence to Alternative 2. minimize impacts same as Alternative 2.
industry design standards and
implementation of the Site Safety
Handbook and other Project plans.
Moderate, long-term shadow flicker
impacts; 98 percent of receptors
predicted to experience below 30 hours
of shadow flicker per year (industry
standard).

Environmental | No effect. ITP/HCP Implementation: No effect. ITP/HCP Implementation: No effect. ITP/HCP Implementation: No effect.

Justice

Na Pua Makani Wind Project: No high
and adverse human health or
environmental effects anticipated with
construction or operation of the Project;
all other effects (e.g., visual, noise, public
health and safety, socioeconomic) less
than significant. Because there are no
high or adverse effects to any
population, there would be no high or
adverse effects to any minority or low
income population and, therefore, no
environmental justice issues resulting
from this Project

Na Pua Makani Wind Project: Same as
Alternative 2.

Na Pua Makani Wind Project: Same as
Alternative 2.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

Na Pua Makani Wind Project: No effect
from construction. Negligible effects to
military interests or the ability of the
military to conduct training operations
during operation.

Na Pua Makani Wind Project: Same as
Alternative 2.

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Public No effect. ITP/HCP Implementation: No effect. ITP/HCP Implementation: No effect. ITP/HCP Implementation: No effect.
Infrastructure Na Pua Makani Wind Project: Minor Na Pua Makani Wind Project: Impacts similar | Na Pua Makani Wind Project: Impacts similar
and Services short- and long-term adverse effects on | to Alternative 2. to Alternative 2. Additional, minor demands

public infrastructure and the provision for electricity, water, wastewater services,
of public services. Minor additional stormwater management, solid waste
demands for electricity, water, services, and emergency and health services
wastewater services, stormwater during construction and operation of
management, solid waste services, and additional turbines.
emergency and health services during
construction and operation. Project
would provide source of renewable
energy helping HECO meet its RPS
requirements.
Military No effect. ITP/HCP Implementation: Negligible ITP/HCP Implementation: Same as ITP/HCP Implementation: Same as
Interests impact on military interests. Alternative 2. Alternative 2.

Na Pua Makani Wind Project: Same as
Alternative 2.

Na Pua Makani Wind Project
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Table ES-1.

Summary of Impacts by Alternative (continued)

Alternative 1:

Alternative 2: Proposed Action

Alternative 2a: Modified Proposed
Action (Up to 9 Turbines with Greater
Generating Capacity and Larger

Alternative 3: Larger Generation
Wind Project

on agricultural resources due to post-
construction monitoring activities
(planting of low growing crops to
improve visibility of downed birds and
bats).

Na Pua Makani Wind Project: Potential
for short-term reductions in road access

and/or access to irrigation water during
construction. Approximately 21.6 acres
(8.7 hectares) of land with LSB ratings
of A and B (most productive soils); 12.6
acres (5.1 hectares) of Prime
Agricultural Land; and 2.9 acres (1.2
hectares) of soils with an NRCS Class 11
(conducive to agricultural production)
rating would be impacted over the long
term. No net loss in active agriculture;
NPMPP would work with Malaekahana
Hui West, LLC to assist farmers in
preparing this non-farmed lands for
agricultural production

Alternative 2 with slightly less impacts from
post construction monitoring due to fewer
wind turbines.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2. Approximately 18.8 acres

(7.6 hectares) of land with LSB ratings of A
and B (most productive soils); 9.4 acres (3.4
hectares) of Prime Agricultural Land; and 1.2
acres (0.5 hectares) of soils with an NRCS
Class II (conducive to agricultural
production) rating would be impacted over
the long term. No net loss in active
agriculture; mitigation same as Alternative 2.

Resource No Action (8 to 10 Turbine Wind Project) Dimensions) (Up to 12 Turbine Wind Project)
Agriculture No effect. ITP/HCP Implementation: Minor effects | ITP/HCP Implementation: Similar as ITP/HCP Implementation: Same as

Alternative 2.

Na Pua Makani Wind Project: Impacts similar
to Alternative 2. Approximately 30.7 acres

(12.4 hectares) of land with LSB ratings of A
and B (most productive soils); 22.4 acres (9.0
hectares) of Prime Agricultural Land; and 3.0
acres (1.2 hectares) of soils with an NRCS
Class II (conducive to agricultural
production) rating would be impacted over
the long term. No net loss in active
agriculture; mitigation same as Alternative 2.

Na Pua Makani Wind Project
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FINAL ENVIRONMENTAL IMPACT STATEMENT

1.0 PURPOSE AND NEED FOR THE ACTION

1.1 Introduction

This Environmental Impact Statement (EIS) has been prepared pursuant to the National Environmental
Policy Act (NEPA) (42 U.S.C. §4321 et seq.). Through this document, the U.S. Fish and Wildlife Service
(USFWS) is evaluating the effects of issuing an Incidental Take Permit (ITP) pursuant to Section
(10)(@)(1)(B) of the Federal Endangered Species Act (ESA) of 1973, as amended (16 US.C. § 1531 et seq.,
1539) for activities associated with the proposed Na Pua Makani Wind Project (Project). Issuance of the
ITP is a discretionary Federal action requiring review under NEPA. Therefore, the USFWS serves as the
lead agency for the environmental review process.

Na Pua Makani Power Partners, LLC (NPMPP), a wholly owned subsidiary of Champlin Oahu Wind
Holdings, LLC, proposes to construct and operate the proposed Project near the town of Kahuku on the
island of Oahu, Hawaii (Figure 1-1). The proposed Project would consist of wind turbine generators and
associated infrastructures, with a nameplate generating capacity of up to approximately 25 megawatts
(MW). Because the proposed Project could potentially impact species listed under the Federal ESA,
NPMPP is preparing a joint Federal and State Habitat Conservation Plan (HCP) to accompany its
application for an ITP from the USFWS, and an Incidental Take License (ITL) from the Hawaii Department
of Land and Natural Resources (DLNR) Division of Forestry and Wildlife (DOFAW) under Hawaii Revised
Statute (HRS) Section 195D. The purpose of the HCP is to ensure that measures to minimize and mitigate
the adverse effects of the applicant’s proposed action on the Covered Species are adequate.

The USFWS will use this EIS in consideration of whether to issue an ITP for the Project. It is assumed that
the Project would not be constructed without the issuance of the ITP/ITL. Therefore, this EIS evaluates the
potential impacts associated with the issuance of the ITP and implementation of the associated HCP, as
well as potential impacts related to the construction and operation of the Project.

The Draft EIS was prepared as a joint Federal and State document in accordance with NEPA
implementing regulations and the Hawaii Environmental Policy Act (HEPA; Chapter 343 Hawaii
Revised Statures) and Hawaii Administrative Code (HAR) §11-200-25, which specify that federal
agencies shall cooperate with State and local agencies to the fullest extent possible, including by
preparing joint State-Federal EISs, to avoid duplication between NEPA and comparable State
requirements (40 Code of Federal Regulations [CFR] § 1506.2). The Hawaii DLNR, as the state lead
agency, is using the environmental review process in consideration of NPMPP’s need to obtain a
commercial lease from the DLNR Land Division authorizing commercial operation of a wind project
on State of Hawaii lands and installing portion of the Project’s transmission line within the State of
Hawaii, Department of Transportation’s right-of-way. Due to differences in procedural
requirements, the NEPA and HEPA processes have diverged and will continue along separate paths,
with this Final EIS fulfilling procedural requirements under NEPA. Where information supports the
analysis or provides additional context, reference to the HEPA process has been retained.
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1.2  Project Description and Location

The proposed Project is located in the Koolauloa District, west of the town of Kahuku in the City and
County of Honolulu. It includes portions of two parcels (Tax Map Key [TMK] 5-6-008:006 and 5-6-
006:018) which would be leased from the DLNR (approximately 234 acres [95 hectares]) and from
the Malaekahana Hui West, LLC (approximately 452 acres [183 hectares], of which approximately
10 acres will be leased over the long term by NPMPP), respectively. Additional parcels would be
used to access the Project (TMK 5-6-006: 047, 051, 055, and 5-6-005:018) for which NPMPP has a
long-term easement from the Department of Agriculture.

The leased area plus the State-owned access is hereafter referred to as the “wind farm site,”
consisting of approximately 707 acres (286 hectares). Within the wind farm site, all proposed
Project activities would occur within a smaller approximately 464-acre (188-hectare) project area,
defined for the purposes of archaeological impact assessment (see Section 3.11 of this EIS for
further discussion). This area constitutes the maximum footprint of the Project within which all
ground-disturbing activities would occur and which would be occupied by permanent Project
facilities. The Project is located adjacent to Kamehameha Highway at its closest point, southwest of
the Town of Kahuku (Figure 1-2). It is accessible via local roads off of Kamehameha Highway, and is
located east of the existing Kahuku Wind Farm.

The proposed Project is located almost entirely within the State agricultural land use district with
only a small portion of the wind farm site (2 acres [1 hectare]) near Kamehameha Highway falling
within the State urban land use district. All of the proposed Project facilities are located within the
State agricultural land use district. The proposed Project is located within Honolulu County
agricultural zoning districts: General Agricultural and Restricted Agricultural. Higher elevations of
the wind farm site occur on vegetated ridges not actively used for agriculture; lower elevations
occur on cultivated lands. The area as a whole is highly fragmented habitat used for agriculture,
with a wide array of crops being cultivated by lessees and private landowners. Some of the area is
also fallow agricultural lands.

The proposed Project, as considered in the Draft EIS, would consist of up to 10 turbines, each with a
generating capacity of up to 3.3 MW. NPMPP is currently considering turbine models from leading
turbine manufacturers including Siemens, Vestas, and GE. The turbine array could include a
combination of models from a single manufacturer ranging in generating capacity and dimensions.
NPMPP would select the most appropriate turbines for the site-specific conditions of the wind farm
site prior to construction. The proposed Project would also include permanent facilities including
access roads, overhead and underground transmission and collector lines, an onsite substation, and
an operation and maintenance (0&M) building and associated storage yard and parking area.
Temporary wind turbine assembly lay-down areas would also be used during construction. Chapter
2 provides a more detailed description of the Project components.
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In response to public comments on the Draft EIS related to visual impacts and a request to consider
fewer turbines with larger generating capacities, NPMPP reevaluated the proposed turbine
locations and turbine models considered under the Draft EIS Proposed Action with the goal of
reducing the number of turbines. Through this effort, NPMPP was able to reduce the maximum
number of turbines needed to meet the target generating capacity for the Project from 10 turbines
to 9 turbines. Depending on the selection of the final turbine model, the number of turbines may be
as few as 8. This modification takes advantage of recent technological advancements that have
resulted in the availability of uprated versions of turbine models that are larger, more efficient,
have increased generating capacity, and are better suited for the moderate to low wind conditions
of the wind farm site than previous models. These modifications are evaluated in the Final EIS as
the Modified Proposed Action Option (Alternative 2a; Figure 1-3).

Although a nine-turbine Project could ultimately be developed under the Proposed Action, the
choice to separately evaluate the Modified Proposed Action Option within the Final EIS was made to
fully disclose the impact tradeoffs potentially resulting from a project consisting of fewer, larger
generating capacity turbines. Thus, the Final EIS incorporates refinements in the Project design that
were made after the publication of the Draft EIS (i.e., shifting of individual turbine locations and
other proposed Project features; see Chapter 2 for discussion) into both the Proposed Action and
Alternative 3, and an analysis of the Modified Proposed Action Option (taking into account the
refined Project design and a taller turbine model with larger generating capacity) for comparison.

The Project is expected to produce, on average, approximately 88,000 megawatt hours (MWh) of
electricity generation per year (assuming an installed capacity of up to approximately 25 MW). The
energy generated by the Project would connect to an onsite substation and feed into HECO’s grid
(Figure 1-2).

1.2.1 HCP Mitigation Sites

As stated in Section 1.1, the proposed Federal action which triggers public review under NEPA is
approval of the proposed HCP and the issuance of an ITP by USFWS. The ITP is required because
construction and operation of the Project have the potential to result in the incidental take of eight
species listed under the Federal ESA that may inhabit or may transit through the wind farm site.
The HCP provides mitigation for protecting the covered species in the wind farm site in addition to
adding protection and habitat for the covered species in offsite areas.

These eight species requiring additional protection include:

o the ‘a’o or Newell’s shearwater (Puffinus newelli),

o the koloa maoli or Hawaiian duck (Anas wyvilliana),

e the ae’o or Hawaiian black-necked stilt (Himantopus mexicanus knudseni),

e the ‘alae ke’oke’o or Hawaiian coot (Fulica alai),

e the ‘alae ‘ula or Hawaiian common moorhen (Gallinula chloropus sandvicensis),
e the pueo or Hawaiian short-eared owl (Asio flammeus sandwichensis),

e the ope‘ape‘a or Hawaiian hoary bat (Lasiurus cinereus semotus), and
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e the nene or Hawaiian goose (Branta sandvicensis)

These species are also listed under the Hawaii Endangered Species Act (HRS Section 195D-1-32).
The ITP/ITL would authorize the incidental take of these species (referred to hereafter as the
“Covered Species”) as a result of otherwise lawful activities of the Project.

The HCP includes conservation measures intended to avoid, minimize, and mitigate for potential
incidental take of the Covered Species. Mitigation measures described in the HCP would be
implemented off-site (i.e., outside of the wind farm) and are intended to offset or compensate for
the effects of incidental take of the Covered Species through beneficial effects associated with
management and monitoring or through enhancement and improvement of their habitats at the
mitigation sites. The implementation of the conservation measures described in detail within the
HCP will be discussed and analyzed as appropriate in Chapters 3 and 4. The geographic areas that
are the focus of the HCP mitigation measures that involve habitat restoration are:

e Hamakua Marsh, a DLNR-owned waterbird sanctuary located on the edge of the town of
Kailua adjacent to Kawainui Marsh, a DLNR-owned and managed waterbird management
area. The combined area forms 714 acres (289 hectares) of State-managed wetlands, with
34 acres (14 hectares) within Hamakua Marsh and 680 acres (275 hectares) within
Kawainui Marsh (Figure 1-4).

e Poamoho Ridge, a DLNR-owned forested habitat occurring along the leeward summit of
the central Koolau Mountains. It is located above Wahiawa in the Ewa Forest Reserve, and is
part of the State Natural Area Reserve System (Figure 1-5). It contains suitable, but
degraded, bat habitat within two units that are 655 acres (265 hectares) and 618 acres (250
hectares), respectively, which DLNR has already identified for native forest restoration.

e James Campbell National Wildlife Refuge (James Campbell NWR), part of the Oahu
National Wildlife Refuge complex located approximately 0.75 mile (mi; 1.2 kilometers [km])
to the north of the Project (Figure 1-6). It includes one of the few scattered remnants of
natural wetlands that still exist on Oahu. The James Campbell NWR Comprehensive
Conservation Plan (USFWS 2011a) identifies several management units for which activities
such as fencing, predator control, and invasive plant species control are prescribed as
measures to protect endangered waterbirds, migratory shorebirds, waterfowl, and seabirds
and their habitats.

Other HCP mitigation measures which are not location-specific are described in detail in Chapter 2.

Na Pua Makani Wind Project 1-6



FINAL ENVIRONMENTAL IMPACT STATEMENT
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Figure 1-4
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Figure 1-5
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Figure 1-6

Pacific

Ocean Hawaiian Goose

Mitigation Area

-

z

E

S

b

&

@

=

§ = = Alternative Mitigation
z L .. [ Fencing Units
-

=1 Proposed USFWS-
2 funded Fencing Units
gr e State Highway
& Local Road

2|

EI

o

o

:_I_-I'

-

(=

9‘

w

[=]

|

g

-]

=

£

[%

£

Iil

=

£

2

£

g

@&

w

=

B

]

g

H

]

=

? Goose
:} Kawela, Mitigation Area
:

Enl

-1

H

2

B

S \

% 1:20,000 WGS 1984 UTM 4 [1 0.25 0.5 1

t._l';' Data Sources i lin act facihitias [ | tical faatul I MNAIF ral imi W

2

s

slllm TECH

Na Pua Makani Wind Project 1-10



FINAL ENVIRONMENTAL IMPACT STATEMENT

1.3  Purpose and Need

Under NEPA, the purpose and need for a proposed action help define the range of alternatives
considered. Only reasonable alternatives need be considered (40 CFR 1502.14(A)), which are those
that are technically and economically feasible and that show evidence of common sense, and that
also meet project objectives, resolve need, and alleviate potentially significant impacts to important
resources (CEQ 46 FR 18026). Under HEPA, a statement of purpose and need for the proposed
action is required per HAR §11-200-17(D). Consequently, it is important to understand the goals of
the Project from the perspective of NPMPP as the Applicant, as well as the purpose and need of the
USFWS as the NEPA lead agency.

1.3.1 Purpose and Need

In accordance with NEPA, the USFWS must review the environmental impacts associated with
implementation of the proposed HCP and issuance of the ITP to NPMPP. The ITP is required
because construction and operation of the proposed Project have the potential to result in the
incidental take! of eight Covered Species listed under the Federal ESA and Hawaii ESA (HRS Section
195D-1-32) that may inhabit or may transit the wind farm site.

Based on potential impacts, NPMPP is preparing a joint Federal and State HCP to accompany its
application for an ITP from USFWS under ESA Section 10(a)(1)(B), and an ITL from the DLNR
DOFAW under HRS Section 195D. The ITP/ITL would authorize the incidental take of the Covered
Species as a result of otherwise lawful activities of the Project2. The purpose of the ITP/ITL is to
ensure that any incidental taking that might occur would be minimized and mitigated to the
maximum extent practicable and would not appreciably reduce the likelihood of the survival and
recovery of the Covered Species in the wild. The proposed permit term is 21 years. The ITP/ITL
would also provide a stable and predictable operating and regulatory environment and preserves
the Applicant’s ability to pursue their development objectives with assurances from the USFWS and
DLNR DOFAW that incidental take of Covered Species is authorized. Additional background
information on each Covered Species, including its status and ecology; distribution, abundance, and
population trends; threats; presence on Oahu; and potential for occurrence in the wind farm site is
provided in Section 3.9.

1 Section 9 of the ESA defines “take” as “to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or
collect such species or to attempt to engage in any such conduct.” Section 10(a)(1)(B) of the ESA defines
incidental take as take that is incidental to, and not the purpose of, the carrying out of an otherwise lawful
activity.

2 Although the issuance of an ITP triggers the need for Federal environmental review, issuance of the ITL is
not a trigger for environmental review under HEPA.
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In support of an application for both the ITP and the ITL, NPMPP must prepare an HCP. This
document establishes avoidance, minimization, and mitigation measures for potential impacts to
the Covered Species. The purpose of the HCP is to:

1. Quantify the potential impacts that the Project may have on the listed species or species
under consideration for listing;

2. Address the potential take of the listed species by setting forth measures that are intended
to ensure that any such take caused by the Project will be incidental (i.e., avoided and
minimized to the extent practicable);

3. Ensure that the impacts of the take will, to the maximum extent practicable, be minimized
and mitigated, and identify procedures to deal with changed and unforeseen circumstances;

4. Ensure that mitigation for impacts to listed species that cannot be avoided, will resultin a
net benefit to the Covered Species;

5. Ensure that adequate funding for implementation of the HCP will be provided; and

6. Ensure that the take of the listed species will not appreciably reduce the likelihood of the
survival and recovery of these species in the wild.

The USFWS is the lead Federal agency for implementing the regulatory requirements of the ESA as
it relates to the Project. This EIS will identify the impacts and risks associated with alternatives
related to the decision on whether to issue the ITP and approve the HCP, or deny the permit if the
HCP does not meet the criteria of section 10(a)(1)(B) of the ESA. As the issuance of the requested
ITP constitutes a Federal action that may affect the human environment, the USFWS will evaluate
the impacts that the Proposed Action and identified alternatives would have on the human
environment.

The purpose and need for the Federal action is to evaluate the authorization of incidental take of
the Covered Species associated with otherwise lawful construction and operation of the Project, as
described in the HCP and make a decision on the application by NPMPP for an ITP for the proposed
Covered Species related to activities that have the potential to result in take, pursuant to the
requirements of ESA Section 10(a)(1)(B) and its implementing regulations and policies;. The
USFWS may decide to:

e Issue the ITP conditioned on implementation of the Applicant’s HCP;

e Issue an ITP conditioned on implementation of the Applicant’s HCP together with other
specified measures; or

e Deny the ITP application.

Any permit approved by the USFWS must meet all applicable issuance criteria and implementation
by NPMPP should be practical and feasible. Issuance criteria include:

e The taking will be incidental;

e The Applicant will, to the maximum extent practicable, minimize and mitigate the impacts
of such taking;

e The Applicant will ensure that adequate funding will be provided for the HCP;
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o The taking will not appreciably reduce the likelihood of the survival and recovery of the
species in the wild;

e The HCP addresses the five concepts outlined in the Five Point Policy: permit duration,
public participation, adaptive management, monitoring provisions, and biological goals;

o The HCP will be implemented; and

e Such other measures that the Secretary may require as being necessary or appropriate for
purposes of the HCP will be implemented. This includes provisions for addressing

Upon the completion of the EIS process, the USFWS will provide a concise record of its
consideration of the environmental analysis in a Record of Decision (ROD). The ROD will discuss
the agency’s assessment of the alternatives considered in the EIS and its determination on whether
to issue an ITP for the Project.

Section 7 of the ESA requires intra-Service consultation to address the action of issuing the ITP. In
the intra-Service consultation, the USFWS evaluates the potential effects relative to baseline
conditions to determine whether the Proposed Action is likely to jeopardize the continued
existence of the Covered Species or result in destruction or adverse modification of the Covered
Species designated critical habitat. The Service then prepares its Biological Opinion (BO), which
contains an effects assessment of issuing the ITP under the implementation of the HCP on listed
species and their habitats. The BO includes an incidental take statement with take limits,
reasonable and prudent measures, and other terms and conditions. The internal Section 7
consultation on the Service’s action of ITP issuance will be completed before the ROD finding is
reached under NEPA.

1.3.2 Applicant’s Goals

The Federal Production Tax Credit and Investment Tax Credit (PTC) have been a key incentive for
wind energy, and has been a primary driver of the industry’s research and development. The PTC is
a production-based tax credit that was established under the Energy Policy Act of 1992, and has
been renewed several times since. The PTC were extended again at the end of 2015 for a period of
five years and the Project would be able to qualify for the PTC.

NPMPP’s goal is to provide clean, renewable wind energy for the island of Oahu, and to assist HECO
in meeting Hawaii’s Renewable Portfolio Standard (RPS) requirements and the State’s goal to
reduce electricity costs. Hawaii’s Clean Energy Initiative sets goals for the state to achieve 100
percent clean energy by 2045 coming from locally generated renewable sources (HCEI 2014). The
cost of electricity from renewable energy is currently about one-half the cost of electricity from
burning oil and other non-renewable sources (BDEDT 2013). Toward that end, the Project plans to
begin operation in 2017. The power generated by the Project would be sold to HECO pursuant to
the Purchase Power Agreement under a long-term, fixed-price contract with fixed annual escalation
providing long-term price stability for consumers.

NPMPP anticipates that operation of the proposed Project would contribute to the State’s
diversified portfolio of renewable energy projects, provide environmental and economic benefits to
the State, County, and local communities, diversify Oahu’s power supply, and contribute to the
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State’s energy independence and security and reduce the import of foreign oil. Production of wind-
generated energy would replace a portion of the State’s electricity that is currently generated by
burning fossil fuels, thus reducing greenhouse gas (GHG) emissions and other forms of pollution
that are detrimental to the environment and human health. The energy potentially generated by the
proposed Project would eliminate the use of approximately 13.44 barrels of oil for every hour of
operation, which in turn would reduce emissions of carbon dioxide (CO;) and other air pollutants
including sulfur dioxide (SOz), nitrogen oxides (NOx), and mercury (Hg).

In an attempt to alleviate its dependence on imported fuels, Hawaii established an RPS that
requires HECO and its affiliates, Hawaii Electric Light Company and Maui Electric Company, to
generate renewable energy equivalent to 15 percent by 2015, 30 percent by 2020, 40 percent by
2030, 75 percent by 2040, and 100 percent by 2045. In addition, the Global Warming Solutions Act
of 2007 requires that Hawaii’'s GHG emissions be reduced to levels at or less than 1990 levels by
January 2020. On January 28, 2008, Hawaii also signed a Memorandum of Understanding with the
U.S. Department of Energy (DOE) that established the Hawaii Clean Energy Initiative, under which
at least 70 percent of Hawaii’s energy needs would be supplied by renewable resources by the year
2030.

These laws, regulations, and initiatives reflect Hawaii’'s commitment to move away from petroleum-
based energy generation and to increase its portfolio of renewable energy projects. Collectively,
they demonstrate the overwhelming need for the development and implementation of renewable
energy projects throughout the state. As proposed, the Project could provide 88,000 MWh per year
(MWh /year) of electricity to HECO’s grid, enough to provide electricity to approximately 8,000
households based on the average statistics reported by the American Wind Energy Association
(AWEA 2014).

NPMPP has identified a number of project objectives, pursuant to HAR §11-200-17(E)(2), that
should be met in order to have a technically and economically feasible project:

e A good and reliable wind resource capable of producing enough power for the Project to be
economically viable and generate electricity at a price acceptable to HECO and the State of
Hawaii;

e Site conditions which allow for reasonable construction costs compared to potential
returns;

e Environmental conditions which allow the Project to comply with applicable environmental
regulation at a reasonable cost; and

e Reasonable proximity to an existing HECO transmission line with interconnection costs and
requirements that would allow the Project to be economically viable, an interconnection
agreement with HECO for an economically viable quantity of additional power, and a power
purchase agreement with HECO for a duration and at a price which permits the Project to be
economically viable.
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1.4 Scoping

NEPA regulations (40 CFR 1501) and USFWS guidelines (550 FW 2.3) specifically define the need
for a public scoping process when preparing an EIS. The scoping process is an open public process
initiated prior to the preparation of an EIS to define a reasonable scope for the analysis. In
particular, the public scoping process should:

o Identify and invite the participation of affected agencies, tribes, and other parties through
written comments, public meetings, or other forums;

o [dentify the key issues and concerns regarding the Proposed Action;

o Identify only those potentially significant issues relevant to the Proposed Action (while
eliminating unimportant issues from further study); and

o Define the form, level of detail, and content of the EIS.

The Federal scoping process begins with publication in the Federal Register of a Notice of Intent
(NOI) to prepare an EIS. Formal public scoping for this EIS was initiated when the NOI was
published in the Federal Register on November 5, 2013 (78 FR 66377-66379).

The State scoping or consultation process begins with the publication of an EIS Preparation Notice
(EISPN) in the Office of Environmental Quality Control’s (OEQC) The Environmental Notice. An
EISPN notifies the public that an EIS will be prepared. An EISPN for the Project was published by
OEQC on December 23, 2013, marking the start of the State scoping process. Subsequently, this
EISPN was withdrawn due to the addition of a second access point into the Project which added
new TMK parcels that were not included in the original EISPN, as well as other modifications in the
proposed Project design. Project design changes were made to incorporate landowner input, with
the intent of reducing impacts to active agriculture. A new EISPN was published on November 8,
2014.

Publication of the NOI in the Federal Register initiated a 30-day public scoping period during which
agencies and the public could submit comments on the Project. Publication of the EISPN initiated a
separate 30-day scoping period during which comments could also be submitted. A second 30-day
State scoping period was initiated in association with republication of the EISPN. Public meetings
were held during each scoping period. Information on these meetings was announced prior to the
meetings through one or several methods including:

e Invitation letters with an enclosed Project fact sheet;

e Flyers (posted at shopping centers and senior housing complex);

e Newspaper advertisements in the North Shore News and Star Advertiser;
e Legal notice; and

e Pressrelease.

Copies of representative advertisements, public notices, and scoping materials are included in the
Scoping Report (Appendix A).
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1.4.1 Public Scoping Meetings

Scoping comments were received at each of the three scoping meetings (one held specifically for
NEPA hosted by the USFWS and two held for HEPA hosted by the Applicant; Table 1-1), and via
phone, voicemail, electronic mail, and hardcopy mail submittals. Comment forms were also
available at the meetings so attendees could submit written comments during the meeting or mail
them at a later date. A total of 54 people signed the attendance forms, 14 speakers provided verbal
comments at the first two scoping meetings, and two written comments were submitted at the
January 10, 2014 meeting. There were no attendees at the November 19, 2014 meeting. By the
close of the NEPA and HEPA comment periods, a total of 85 EIS scoping letters or emails had been
received from public agencies, environmental organizations, interested citizens, and others.
Comment submissions identified of a number of issues related to the Project and the associated
HCP, and helped to inform the analysis for the EIS.

Table 1-1. Scoping Meeting Dates, Locations, and Attendance

Meeting Location Date Location Estimated Attendance
Kahuku, Oahu (NEPA) November 13,2013 | Kahuku Community Center 35
Kahuku, Oahu (HEPA) January 10, 2014 Kahuku Community Center 19
Kahuku Oahu (HEPA) November 19,2014 | Kahuku Community Center 0

1.4.2 Agency Consultation

Beginning with scoping, and continuing throughout the EIS development, the USFWS and NPMPP
consulted with the Hawaii State Historic Preservation Division (SHPD) to fulfill requirements under
NEPA, Section 106 of the National Historic Preservation Act (NHPA), and HRS Chapter 6E (see
Chapter 5 for a summary of these statutes and their regulations). All individuals and organizations
identified as potential consulting parties under these cultural statutes and regulations were
contacted by letter, and follow-up phone calls, and emails, and personal meetings were conducted
as necessary, to provide information about the proposed Project and to seek additional input
regarding the identification and evaluation of archaeological and historic resources. This
consultation process is ongoing.

NPMPP is also consulting with the U.S. Army Corps of Engineers, Federal Aviation Administration,
U.S. Department of Defense, Hawaii DLNR Land Division and DOFAW, Hawaii Department of
Agriculture, Hawaii Department of Business, Economic Development and Tourism, Hawaii
Department of Transportation, and Hawaii Department of Health. A full list of consulted parties is
included in Chapter 7.

1.4.3 Issues Identified During Scoping

Public comments shape the NEPA process by identifying Project-related questions and issues of
concern. Typically, questions are in reference to: the Project, existing environment, extent of temporal
and spatial impacts, or potential consequences to the human environment from the Proposed Action.
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Public scoping comments were received as oral and written testimony at the public scoping meetings,
and as written comments received through the mail or via email. Comments were submitted by
individual citizens as well as Federal and State agencies, and non-governmental organizations.

There were a total of 85 unique “submissions” received by the USFWS and NPMPP during the three
scoping periods. The term submission refers to the entirety of oral testimony at a public meeting, a
letter, or an email message. Each submission was read and analyzed for substantive comments.
Substantive comments were assigned to an issue category and given an issue code. Each issue code
had a summary statement drafted. The public comment submissions generated 522 coded
comments, sorted into 21 issue categories and 55 issue codes with accompanying summary
statements. The issue categories, issue codes, and summary statements are listed in Table 2 of the
Scoping Report contained in Appendix A.

Among the scoping comments received, some issues were raised more frequently than others. A
key purpose of scoping is to “determine the scope and the significant issues to be analyzed in depth
in the environmental impact statement (40 CFR 1501.7). Significant issues can be raised by just a
few comments or by many commenters. It is the significance of the issue and not the frequency of
the comment that determines how it should be addressed in the EIS.

The comments received helped identify a reasonable range of alternatives that met the purpose and
need of the Project and considered a full spectrum of positions expressed by participants in the
scoping process (see Chapter 2 Proposed Action and Alternatives). Available environmental
information associated with the identified issue categories, including available scientific research
and pertinent studies and surveys, has been reviewed and presented in the Chapter 3 Affected
Environment. The issue categories identified during scoping were evaluated in the analysis of
potential effects of Proposed Action and alternatives (see Chapter 4 Potential Impacts and
Mitigation Measures).

The Scoping Report that includes all the comments received, both in writing and spoken during the
public meetings, are provided in Appendix A. As required under HRS Chapter 343, comments
received during scoping were responded to and both the comments and their responses are
included in the Scoping Report (Appendix A).

1.5 Additional Public Involvement

The Draft EIS was published in the OEQC’s The Environmental Notice on June 8, 2015, and a Notice
of Availability of the Draft EIS was published in the Federal Register on June 12, 2015 by the USFWS
(80 FR 33535-33537), and also on the same date by the US EPA (80 FR 33519), in accordance with
requirements set forth under HEPA (HRS § 343-3) and NEPA (40 CFR 1506.6) implementing
regulations. Public comments were accepted during the 45-day and 60-day State and Federal public
comment periods, respectively. A public open-house meeting was held during the comment periods
on June 23, 2015 in Kahuku, Hawaii. A total of 90 Draft EIS comment letters or emails were received
from public agencies, environmental organizations, interested citizens, and others during the HEPA
and NEPA public comment periods. Comments received were incorporated into and resulted in
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some modifications to this EIS. Responses to substantive comments on the Draft EIS and Draft HCP
can be found in Appendix M of this EIS.

Following issuance of this Final EIS, the USFWS will publish a ROD documenting its decision on
whether or not to issue the ITP no earlier than 30 days after the Final EIS is published. The USFWS
does not have formal administrative appeal procedures for NEPA decisions. Judicial review of a
USFWS NEPA decision can be accomplished through the Administrative Procedures Act (5 U.S.C.
§500 et seq.).

1.6  Organization of this EIS

This EIS follows the Council on Environmental Quality’s (CEQ) recommended organization (40 CFR
1502.10) and complies with guidance provided in the USFWS’s NEPA Reference Handbook,
including Proposed NEPA - Compliance Guidance (550 FW 2). The EIS is organized as follows:

e Chapter 1 provides descriptions of the purpose of and need for the Proposed Action, agency
roles in the EIS process, and a summary of the public scoping process;

e Chapter 2 describes the Proposed Action and alternatives considered for analysis, including
the No Action Alternative;

e Chapter 3 describes the affected environment within the analysis area for the Proposed
Action;

e Chapter 4 summarizes the direct, indirect, and cumulative effects of the Proposed Action
and alternatives; possible mitigation measures to reduce or minimize impacts; and any
residual adverse effects following the implementation of mitigation;

e Chapter 5 addresses the regulatory context and consistency with Federal and State plans
and policies, and the required permits and authorizations for the Project;

e Chapter 6 addresses additional NEPA requirements including any irreversible and
irretrievable commitment of resources, the Agency’s Preferred alternative and
Environmentally Preferable alternative, the relationship between short-term uses and long-
term productivity, environmental effects which cannot be avoided, consistency with the
purposes of NEPA, and connected actions;

e Chapter 7 contains a list of consulted parties;

e Chapter 8 contains a list of references; and

e Chapter 9 contains a list of preparers.
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2.0 PROPOSED ACTION AND ALTERNATIVES

This chapter describes and compares the alternatives considered in detail for the Project and the
alternatives considered but dismissed from further analysis; it also discusses how these
alternatives respond to the purpose of and need for action and address the significant issues
presented in Chapter 1 (and in the Scoping Report in Appendix A). The alternatives considered in
detail represent a range of possible actions that respond to the significant issues, purpose and need,
and Federal and State laws and regulations. This chapter describes the siting and design criteria
considerations for developing alternatives, the Proposed Action project description, and a
description of the HCP which will be a part of the Proposed Action. The alternative development
process complies with the requirements as stated in the CEQ’s Regulations for Implementing the
Procedural Provisions of the National Environmental Policy Act (NEPA). The USFWS’s Preferred
alternative and the Environmentally Preferable alternative are identified and described in
Chapter 6.

2.1  Alternative Development and Screening Criteria

The first step in the alternative development process was to develop and assess action alternatives
that would meet the Project purpose and needs as described in Chapter 1. NEPA requires the
analysis of a No Action alternative, the proposed action, and a reasonable range of alternatives to
address the purpose and need for the proposed action.

Through input received from the community and from Federal and State agencies, NPMPP
developed screening criteria that were used to help refine the alternative development process.
The Project purpose was the basis for the development of the screening criteria, which are listed
below.

Wind Resource. For a project site to be viable and economically competitive, it must have a very
good wind resource. It is well documented that the North Shore area of Oahu has the best wind
resource on the island. Beginning in 2009, temporary met towers were installed within the Na Pua
Makani wind farm site to obtain in-depth information about the onsite wind resources. The results
of 4 years of data collection indicate that the wind regime (in terms of strength, direction, duration,
turbulence, and temporal and spatial variations) throughout the wind farm site is strong due to its
location and exposure to the trade winds, which accelerate as they ascend from ocean through the
Wind farm site into the mountains. The data determined that there is sufficient wind resource
within the wind farm site for a viable project. Ongoing wind monitoring would be used to further
microsite turbine locations to maximize energy production.

Utility Interconnection and Transmission Capacity. Additionally, for a project site to be viable it
must have access to adequate and available transmission capacity without the requirement for
substantial upgrades required on the HECO system and be located in proximity to existing
transmission lines. These factors help determine the viability and economic feasibility of a project;
projects located in areas where there is no transmission capacity are not viable. Projects in
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locations that are not adjacent to transmission lines incur greater construction costs due to the
need for longer connector lines, and may also result in greater environmental impacts than projects
located closer to an existing transmission line. The Na Pua Makani wind farm site is located within
approximately 1 mile (1.6 kilometers) of HECO’s existing transmission system, which was
determined by HECO to have an adequate capacity to support a wind project of up to approximately
25 MW without substantial transmission upgrades, or wind project of up to 42 MW with substantial
transmission upgrades that would be paid for by NPMPP.

Land Availability. Wind projects require available contiguous land that is designated to allow wind
energy development. The wind farm site is located on two parcels of land: one that will be leased
from DLNR, and the other under private ownership that will be leased from the Malaekahana Hui
West, LLC. Both parcels are classified as Agricultural District by the State Land Use District, and
AG-1 and AG-2 Agricultural zoned by the City and County of Honolulu. Wind energy facilities are a
permitted use on State Agricultural District and Agricultural zoned lands.

Site Conditions. Topography within the wind farm site was assessed to identify areas that would
be too steep for construction or that would be inaccessible by construction vehicles. The presence
of several steep ridges and deep southwest-northeast trending gullies eliminated some portions of
the wind farm site from consideration because construction in these areas would be logistically
infeasible and/or terrain ruggedness would inflate construction costs. After portions of the wind
farm site were eliminated due to topography, the remaining land area was determined to have a
sufficient area for a viable project.

Potential Impacts. The initial Project design was further refined based on input from the
surrounding communities regarding visual impacts and concerns about City and County of
Honolulu setback distances which are the distance equal to the maximum turbine tip height above
ground. The Project design eliminated locations that were the closest and most visible from the
Kamehameha highway and from the town of Kahuku. Proposed turbine locations are located at a
distance several times the County-required setbacks from key points in the community including
the Kahuku Medical Center, Kahuku High School, and Kahuku Elementary School . Additionally,
turbine locations have been sited to avoid known biological, cultural, and archaeological resources
and areas of active agriculture.

2.2  Alternatives Considered

Three alternatives are considered and analyzed in this EIS. They include:

Alternative 1 — No Action
Alternative 2 (Proposed Action) — Wind Project of up to 10 Turbines
Alternative 3 — Larger Generation Wind Project (up to 12 Turbines)

In response to public comments on the Draft EIS, NPMPP reevaluated the proposed turbine
locations and turbine models considered under the Proposed Action. Through this effort, NPMPP
was able to reduce the maximum number of turbines needed to meet the target generating capacity
for the Project from 10 to 9 using a larger generating capacity turbine model. These modifications
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are evaluated in this EIS as the Modified Proposed Action Option (Alternative 2a), described below.
All other components of the Modified Proposed Action Option are the same as the Proposed Action.

2.2.1 Alternative 1 — No Action

CEQ regulations (1502.14(d)) require an EIS to include an alternative of No Action. The No Action
alternative is analyzed as a baseline for comparative purposes with the action alternatives. This
alternative would not meet the purpose and need for the Project identified in Chapter 1.

Under Alternative 1, USFWS would not issue an ITP, and the Project would not be constructed.
Alternative 1 would avoid the potential take of Covered Species, but would not provide a clean
source of electricity, offset carbon emissions, or contribute to the achievement of the State’s
renewable energy goals and achievement of the State’s RPS law. Under Alternative 1, the HCP
would not be implemented and beneficial activities resulting from the HCP would not occur,
including protection, restoration, research, and monitoring of Covered Species.

2.2.2  Alternative 2 — Wind Project of Up to 10 Turbines (Proposed Action)

Alternative 2 is an up to approximately 25-MW project consisting of between 8 and 10 wind
turbines each with a nameplate generating capacity of up to 3.3 MW (See Figure 1-2 and Section
2.4). The Project would also include permanent facilities including up to 5.0 miles (8.0 kilometers)
of internal access roads, overhead and underground transmission and collector lines, an onsite
substation, and an O&M building and associated storage yard and parking area. Temporary wind
turbine assembly lay down areas would also be used during construction.

A more detailed description of the Project components can be found in Section 2.4. Project
components and disturbance acreages for Alternative 2 are listed in Table 2-1. Best Management
Practices, design features, and project plans included under the Proposed Action are described in
Section 2.4.7. — Construction of this alternative would begin as soon as the second quarter of 2016,
with commercial operation planned in 2017.

Alternative 2 includes the approval of the proposed HCP and the issuance of an ITP/ITL to
authorize incidental take of the Covered Species (see Section 2.5) in association with construction
and operation of the Project. The avoidance, minimization, and mitigation measures that would be
implemented for the Covered Species associated with the Project HCP are discussed in detail in
Section 2.5.1.

Alternative 2 meets the purpose and need for the Project by providing a clean source of renewable
energy to the Island of Oahu, and in doing so, helps to achieve the State’s new law requiring 100
percent of electricity from renewables by 2045 and also assists HECO in meeting its RPS
requirements. Alternative 2 also meets the Project objectives of being located in an area with
compatible land uses, being compatible with HECO’s overall system requirements, and maintaining
overall environmental quality and contributing to stabilizing future energy prices. It would also
meet the objective of increasing the portion of Oahu’s energy derived from renewable energy
sources and reducing dependencies on fossil fuels.
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2.2.3 Alternative 2a — Modified Proposed Action Option (up to 9 turbines)

In response to public comments on the Draft EIS related to visual impacts and consideration of
fewer turbines with larger generating capacities (to reduce the total number of turbines), NPMPP
reevaluated the proposed turbine locations and turbine models considered in the Draft EIS.
Through this effort, NPMPP was able to reduce the maximum number of turbines needed to meet
the target generating capacity for the Project. This modification takes advantage of recent
technological advancements that have resulted in the availability of uprated versions of turbine
models that are have increased generating capacity, more efficient, and taller and are better suited
for the existing wind conditions of the wind farm site than previous models.

Accordingly, this Final EIS analyzes a Modified Proposed Action Option (Alternative 2a) with a
reduced maximum number of turbines (reduced from 10 turbine to 9 turbines) with taller
dimensions than were analyzed in the Draft EIS (Figure 1-3). If the largest generating capacity
turbine model under consideration was selected, a total of 8 turbines would be constructed,
eliminating one turbine on each Project parcel. All other Project components would be the same as
under the Proposed Action. All Best Management Practices, design features, and project plans
included under the Proposed Action and described in Section 2.4.7 would also apply to the Modified
Proposed Action Option. Likewise, the Modified Proposed Action Option includes the approval of
the Project HCP and issuance of an ITP. Alternative 2a would continue to meet the Project’s purpose
and need and objectives as described above for the Proposed Action. See Section 2.2.2 for additional
discussion.

The Modified Proposed Action Option would result in environmental impacts considered to be
within the range of impacts characterized in the Draft EIS. A supplemental analysis comparing the
Draft EIS Proposed Action (modified to reflect the refined Project design; see Section 2.4 for a
description of Project design changes between the Draft and Final EIS) and the Modified Proposed
Action Option is included in Appendix L. This analysis steps through each resource evaluated in the
EIS and compares the duration, extent, and magnitude of impacts under Alternatives 2 and 2a.

2.2.4  Alternative 3 — Larger Generation Wind Project (up to 12 turbines)

Alternative 3 would involve the construction and operation of a larger generation facility of up to
approximately 42 MW. Alternative 3 would consist of up to 12 turbines total (2 to 4 additional
turbines compared to the Proposed Action), each with a generating capacity of up to 3.3 MW (see
Figure 2-1 and Section 2.4). Alternative 3 would include the construction of approximately 5.9
miles (9.5 kilometers) of associated internal access roads. Other Project components (substation,
met towers, transmission line, etc.) would be the same as discussed under Alternative 2. Project
components and disturbance acreages for Alternative 3 are listed in Table 2-1. Best Management
Practices, design features, and project plans described for Alternative 2 would also apply to
Alternative 3 (Section 2.4.7). As under Alternative 2, construction of the first up to 8 to 10 turbines
is proposed to begin as soon as the second quarter of 2016, with commercial operation planned in
2017. Due to HECO transmission line upgrades required for additional turbines and associated
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generating capacity beyond those identified in Alternative 2, there would be a lag of at least 3 years
before the construction of the additional 2 to 4 turbines. At this time, there is no specific
engineering information from HECO indicating the extent or specific location of the transmission
line upgrade that would be needed.

Similar to Alternative 2, Alternative 3 includes the issuance of an ITP/ITL to authorize incidental
take of the Covered Species (See Section 2.5) in association with construction and operation of the
up to approximately 25 MW Project and implementation of the Project HCP. Thus, avoidance,
minimization, and mitigation measures identified for Covered Species would occur at levels
described above for Alternative 2 (see Section 2.6). Due to the uncertainty related to the timing of
construction of the addition turbines under this alternative, NPMPP would re-initiate consultation
with the USFWS and DOFAW prior to their construction to address potential impacts of the larger
generation facility to the Covered Species. The mitigation and monitoring associated with the
additional turbines would be covered in an amendment to the HCP, and would be similar in
amounts and types as described in Section 2.5 for the Proposed Action.

Alternative 3 would also meet the Project’s purpose and need and objectives by providing a clean
source of renewable energy, helping to achieve the State’s new law requiring 100 percent of
electricity from renewables by 2045 and also assisting HECO in meeting its RPS requirements. See
Section 2.2.2 for additional discussion.

2.3  Alternatives Considered but Eliminated from Detailed Study

The following sections describe alternatives that were considered but eliminated from detailed
study in this EIS. Alternatives discussed in this section were either identified by NPMPP during
preparation of this EIS, or derived from comments received during the Federal and State scoping
processes. Alternatives were eliminated based primarily on their failure to comply with the criteria
listed in Section 2.1 which define the minimum requirements for a feasible project.

2.3.1 Larger Project Size (greater than approximately 42 MW)

The generating capacity of a wind farm is limited by the amount contiguous land at the site as well
as the amount of wind-generated energy that the existing high voltage electrical grid can accept. On
Oahu, HECO has determined that the grid in the Kahuku area can accept no more than
approximately 25 MW of additional energy, as is currently proposed by NPMPP, without significant
and costly upgrades to the transmission system. Therefore, an increase in Project generating
capacity past that amount is not feasible without major upgrades to the existing transmission
system.

Additionally, the number of additional turbines that are feasible to construct is limited by the land
area available and topography of the wind farm site and surrounding land ownership and uses.
Although the locations identified within the wind farm site are conducive to locating wind turbines,
they also provide some limitation as to where those turbines could be placed due to manufacturer
spacing requirements, setback, and other requirements. In general, placement of turbines in gullies
would not be viable to effectively make use of the wind resource within the wind farm site and also
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as a result of cost of trying to construct the turbines in gullies, thereby compromising the economic
feasibility of the Project. Moreover, expansion of the Project beyond that proposed under
Alternative 3 would require placement of turbines and access roads in areas that are currently
being avoided because of the manufacturer and County setback requirements, and the potential for
greater impacts to biological, visual, and other resources such as active agriculture. Likewise, the
Project is bordered by the existing Kahuku wind farm, the Kamehameha Highway, and private land
associated with the town of Kahuku to the north; the U.S. Department of the Army’s (Army’s) 8,216-
acre (3,325-hectare) Kahuku Training Area to the south and west; and privately-owned agricultural
lands to the east which precludes expansion of the Project. Thus, this alternative would meet the
objective of increasing the portion of Oahu'’s energy derived from renewable sources, but would not
be compatible with HECO'’s system requirements or existing land uses, and may not maintain
overall environmental quality while contributing to stabilization of future energy prices, and
therefore was not carried forward for analysis.

2.3.2  Smaller Project Size (less than approximately 25 MW)

A reduction in Project size and generating capacity (i.e., a project smaller than the Proposed Action)
would reduce resource impacts and potential incidental take levels of covered species, but would
not have economies of scale and would not be economically feasible for NPMPP to develop. That is,
a smaller wind farm would be unlikely to offset Project infrastructure and development costs. The
Project is proposed as a single, integrated power plant, not individual pieces where some turbines
may be eliminated and others kept. The Project, through its Power Purchase Agreement, has a
defined power output, based on site and design characteristics, market demand, and Applicant
objectives. These objectives include providing a minimum level of generation at a competitive price
to be attractive to HECO, which is seeking to fulfill their RPS requirements, as well as providing a
return on investment to the Applicant. In order to provide this return, NPMPP has determined that
the Project must be capable of producing a minimum of approximately 25 MW. The number of wind
turbines in the wind farm site has already been minimized to the extent practicable in light of the
Project’s purpose and need and criteria considerations. Accordingly, if any turbines are removed
from the Project design, other locations must be found to replace those turbines to maintain the
minimum necessary capacity. Reducing the generating capacity for the Project would also decrease
the Project’s contribution to HECO’s RPS requirements and consequently reduce the benefits to the
State. For these reasons, the size and generating capacity of the Project was determined to be
appropriate, and a smaller project size was eliminated from further evaluation.

2.3.3  Greater Setback Distances

A number of comments were received during scoping regarding project setbacks. Although the
setbacks utilized in the Project design are several times the County-required setbacks of one length
of the total turbine height from zoned residential areas, a number of commenters asked that the
Project be sited farther from the town of Kahuku due to concerns over potential visual and noise
impacts. The wind farm site is bordered by the existing Kahuku wind farm, the Kamehameha
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Highway, and private land associated with the town of Kahuku to the north; the U.S. Department of
Army’s 8,216-acre (3,325-hectare) Kahuku Training Area to the south and west; and privately-
owned agricultural lands to the east. Lands farther inland were not considered further because they
are Federally-owned by the Army and construction and operation of turbines is not a use consistent
with the military training these lands are used for. Additionally, much of the Federal land adjacent
to the current wind farm site boundary is characterized by steep topography that is not feasible to
locate wind turbines on. The original site plan for the Project has gone through a number of
revisions since the start of community outreach in the spring of 2013, including the relocation
and/or elimination of five turbines to increase the distance between the wind farm site and the
community and key points of community interest. Therefore, greater setbacks for the turbines from
what are currently proposed under Alternatives 2/2a and 3 are no longer a practicable option, and
therefore, such an alternative is not carried forward as a viable alternative for further analysis.

2.3.4  Alternate Project Location on Oahu

As noted in Section 2.1, a suitable site for development of a wind farm on Oahu must have a very
good wind resource, must be located near HECO’s transmission lines that have transmission
capacity available, and must be able to sell electricity at a price that is competitive and attractive to
HECO. It must also have land uses that are compatible with wind farm development and must be
built in such as way so as to minimize environmental impacts. There may be other areas of Oahu
with a wind regime that could support a wind energy project (e.g., some areas along the leeward
and windward coasts); however, unless the wind resource was at least as good as the wind farm
site, without regards to other factors, the Project could not offer HECO the same price and would
therefore not be acceptable to HECO. It has been well documented that the North Shore area of
Oahu has the best wind resource on Oahu. Additionally, there is currently no transmission capacity
available on other high voltage circuits on the North Shore without costly transmission upgrades.

Prior to NPMPP’s acquisition of this Project, other locations on Oahu and the North Shore with
sufficient wind and potential for interconnection with the HECO grid were considered but
eliminated because:

there was no available transmission capacity;

the wind resource was not sufficient to generate electricity at a competitive and attractive
rate;

there was a lack of contiguous suitable land and/or available land was of insufficient size to
support a viable wind farm,;

land use restrictions, environmental concerns and potential environmental impacts (e.g.,
proximity to wildlife refuges or other natural areas) made the location not feasible; and/or
due to the difficulty and expense of construction due to steep, remote topography.

For these reasons, alternative locations on Oahu and the North Shore were eliminated from further
consideration.
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2.3.5 Reduced ITP/ITL Permit Term

This alternative would involve an ITP/ITL of shorter duration than the proposed term of 21 years.
This alternative was considered because it would reduce the level of incidental take authorized by
accounting for fewer years of Project operation. However, in doing so, this alternative would not be
consistent with the USFWS 5-Point Policy, which requires that the USFWS consider the expected
duration of the covered activities. As described below, the anticipated operating life of the Project
is 20 years.

Additionally, a reduced permit term has the potential to create a legal liability for NPMPP
associated with non-compliance with the ESA and Chapter 195D if additional incidental take were
to occur outside of the permit term during the remaining years of Project operation. Even if the
ITP/ITL were to be amended to cover the remaining years of Project operation, there would be
financial and potentially operational implications associated with reopening consultation with the
USFWS and DOFAW and with the interim period between expiration of the ITP/ITL and when the
period of coverage could be extended. For these reasons, this alternative was not carried forward
for consideration.

2.3.6  Different Type of Renewable Energy Generation

Some comments received during scoping and during the public comment period for the Draft EIS
felt that other types of renewable energy, rather than wind energy development, should be
explored as an option for the Project. Wind power is not the only type of renewable energy which
could contribute to meeting the State’s RPS goals. However, NPMPP is a wind energy development
company and the purpose of this Project is to contribute to the amount of renewable wind energy
on Oahu to help achieve the State’s goals and State RPS law and HECO requirements under the RPS.
There are a number of other renewable energy sources such as geothermal (on islands other than
Oahu), tidal, biofuels, or solar which are complementary to wind energy, and the Na Pua Makani
Project would not preclude other developers from pursuing these energy sources.

Additionally, comments on the Draft EIS suggested the use of bladeless wind turbine technologies
(e.g., Vortex). Bladeless technologies were not considered for the Project in part because they are
still in the research and development stage and are not yet commercially viable or available. The
wind turbine models being considered for the Project are those most appropriate for site-specific
wind conditions and terrain as well as economic and energy production considerations.

2.4 Project Components

Alternative 2 is the Proposed Action and would include up to 10 turbines (8 to 10 depending on the
turbine models selected) and associated foundations and transformers, an underground electrical
collection system, up to three met towers, access roads, construction staging areas, an operations
and maintenance building and associated storage yard, a transmission line, and an onsite substation
(Figure 1-2). Alternative 2a, the Modified Proposed Action Option, would include up to 9 larger
generating capacity turbines (Figure 1-3). Alternative 3 would include up to 12 turbines total
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(additional 2 to 4 turbines beyond what is described under the Proposed Action) and associated
facilities (Figure 2-1). Each of these major Project components are described in detail below and
summarized in Table 2-1. Differences between the action alternatives are called out where they
exist. The construction access route between Kalaeloa Harbor and the Project is also described
below.

The Project design presented in the Draft EIS represents locations of Project components within the
wind farm site based on information available at the time. Subsequent to the publication of the
Draft EIS, additional micrositing was conducted to reflect ongoing site evaluations. This included
additional wind monitoring, and input from Malaekahana Hui West, LLC, to ensure that the
proposed locations of Project components found the best balance between optimizing the wind
resource, topography and other constraints, and ongoing agricultural operations (including farming
and operation of an agribusiness zip line facility) and other uses on the property. This resulted in
micrositing of some Project components, including:

Shifting wind turbine locations on both the DLNR and Malaekahana Hui West, LLC
properties (the furthest shift occurred to the two northernmost wind turbines on the
Malaekahana Hui West, LLC side by up to 300 feet [91 meters] to the northwest).

Adjusting the electrical collection line alignment to follow a more direct route to the
proposed substation and minimizing its crossing of actively farmed land.

Shifting the laydown area, O&M building, and substation approximately 250 feet (76
meters) to the south.

Adjusting wind farm access roads to match the refined wind turbine locations.

The refined Project design has been incorporated into the Proposed Action and Alternative 3 in the
Final EIS (i.e., all analyses have been updated to reflect the current Project design). These
modifications, and the addition of the Modified Proposed Action Option, are considered to fall
within the range of environmental effects disclosed in the Draft EIS. They do not present any
significant new impact or a significantly more adverse impact than those disclosed in the Draft EIS
(see the supplemental technical analysis in Appendix L for details).
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Figure 2-1
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Table 2-1. Comparison of Alternatives: Project Components and Disturbance Areas
Area of Permanent Alternative 2a -
Area of Soil Disturbance Alternative 2 — | Modified Proposed | Alternative 3 — Larger
Project Component Disturbance (Total)| (Fill/Structures/Grading)!/ | Proposed Action Action Option Generation Facility

Wind turbines and pads (incl.

4.0 ac (1.6 ha) per 2.0 ac (0.8 ha) per turbine

81010 (up to 10

Up to 9 total

Up to 12 total

construction laydown areas) turbine total)
50.0 ft (15.2 m) wide 16 ft (4.9 m) wide per linear Up to 5.3 mi (8.6 Up to 4.8 mi (7.8 km) Up to 6.0 mi (9.6 km)

Internal Access Roads .

per linear foot foot km)
DLNR Access to Project 0.3 ac (0.1 ha) 0.3 ac (0.1 ha) 1 1 1
Met towers? 1.0 ac (0.4 ha) per 0.1 ac (0.04 ha) Upto 3 Upto3 Upto 3

structure

Underground electrical collection 40.0 ft (12.2 m) wide 00 3.8 mi (6.1 km) 2.9 mi (4.7 km) 4.2 mi (6.7 km)
systems/ per linear foot
Construction staging and equipment 8.9 ac (3.6 ha) 8.3ac(3.3ha) 1 1 1

laydown area, parking and storage,
substation, and O&M building

Transmission line (above ground)#

30.0-ft (9.1-m)-wide
right-of-way per

10x 10 ft (3 x 3 m) space per
pole plus pull sites*
linear foot

0.8 mi (1.2 km)

0.8 mi (1.2 km)

0.8 mi (1.2 km)

Point of interconnect 00 00 1 1 1
Disturbance Acreage By Alternative
Total/Construction 89.0 ac (36.0 ha) 84.5ac (34.2 ha) 98.6 ac (39.9 ha)
Permanent 59.9 ac (24.2 ha) 56.7 ac (22.9 ha) 69.8 ac (28.2 ha)
Acreage by Landownership
State Land Total/Construction 47.2 ac (19.1 ha) 47.2 ac (19.1 ha) 47.2 ac (19.1 ha)
Permanent 34.2 ac (13.8 ha) 34.2 ac(13.8 ha) 34.2 ac (13.8 ha)
Private Land Total/Construction 41.7 ac (16.9 ha) 37.2ac(15.1 ha) 514 ac(21.8 ha)
Permanent 25.7 ac (10.4 ha) 225ac (9.1 ha) 35.6 ac (14.4 ha)
1/ Permanent impact acreages are a subset of total impacts.
2/ Note that of the three met tower locations, one will be permanent and two will be temporary.
3/ Portions of the electrical collection system would be within the access road construction buffer; no additional permanent impacts would occur in these areas.
4 /For impact calculations assumed a 7-ft-wide (2-m-wide) corridor centered on the transmission line; actual impacts would be less and limited to pole and pull site locations.
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Civil and electrical infrastructure necessary to support the Project includes the underground

components of the Project, such as turbine and met tower foundations, the transmission line, and

the electrical collection system. Installation of these components would require excavation with

standard excavators, bulldozers, and/or hydraulic hammers. Blasting is not anticipated, although if

rock is encountered it would either be blasted using drill and shot methods, or removed with the

use of hydraulic hammers.

2.4.1 Turbines

NPMPP is currently considering turbine models from leading turbine manufacturers including

Siemens, Vestas, and GE, among others. The turbine array could include a combination of models

from a single manufacturer ranging in generating capacity and dimensions. Table 2-2 describes the

range of turbine dimensions considered for the purposes of impact analysis. NPMPP will select the

most appropriate turbines for the site-specific conditions of the wind farm site prior to

construction.

Table 2-2. Key Dimensions and Specifications of the Turbines
Measurement
Description Alternatives 2 and 3 Modified Proposed Action Option

Power generation

Up to 3.3 MWY/

Up to 3.45 MW/

Tower height

Up to 302 feet (92 meters)

Up to 443 feet (135 meters)?/

Rotor type

3-bladed, horizontal axis

3-bladed, horizontal axis

Rotor diameter

Up to 384 feet (117 meters )

Up to 427 feet (130 meters )

Blade length

Up to 187 feet (57 meters)

Up to 208 feet (63 meters )

Number of blades

3

3

Total height above ground

Up to 512 feet (156 meters)

Up to 656 feet (200 meters )

Rotor swept area

Up to 115,723 feet? (10,751 meters?2)

Up to 143,160 feet? (13,300 meters?2)

Rotor speed

6-16 rotations per minute

6-16 rotations per minute

Cut -in wind speed

10 ft/s (3 m/s)

10 ft/s (3 m/s)

Cut-out wind speed

Up to 82 ft/s (25 m/s)

Up to 82 ft/s (25 m/s )

ft/s = feet per second; m/s = meters per second
1/ Should the turbine manufacturers make available up-rated versions of existing turbine models prior to construction,
they will be considered for use in this project.
2/ To meet City and County of Honolulu setback requirements (a distance equivalent to the maximum turbine blade tip

from 85 to 135 meters (blade lengths would be the same).

height), if the largest turbine model under consideration were selected, hub heights of individual turbines would range

Turbine models being considered (all manufacturers) range in hub height from approximately 262

feet (80 meters) to 443 feet (135 meters) with rotor diameters ranging from 328 feet (100 meters)

to 427 feet (130 meters), resulting in a maximum height at the top of the blade of up to 656 feet
(200 meters) above ground level (Table 2-2). Smaller turbine models (i.e., those with shorter hub
heights) would be considered for turbine locations nearest the TMK boundaries to ensure

compliance with City and County of Honolulu setback requirements, and larger turbines (i.e., those
with taller hub heights) may be considered for the remaining turbine locations. The combination of
turbine models and specific number of turbines under each alternative will be selected to ensure
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consistency with HECO grid requirements, onsite wind resources, and other Project-specific factors.
Since the publication of the Draft EIS the proposed turbine alignment has been refined as the
Project design continues to develop. These updates have been incorporated into the Project’s
impact calculations and figures in the Final EIS.

A Federal Aviation Administration (FAA)-approved lighting plan will be developed for the Project.
This plan will specify the installation of flashing red lights on wind turbines and met towers to
improve nighttime visibility for aviation.

2.4.1.1 Construction

Each turbine would be transported from Kalaeloa Harbor via highways (see Construction Access
Route below) and assembled on a constructed foundation at the Project site. Each turbine would
require multiple deliveries (at least 12 separate loads, including 8 superloads) of equipment and
materials to its pad. Towers are generally delivered in three or four sections. Each blade would be
delivered separately, as would the nacelles, rotors, and down-tower components (e.g., controllers,
ladders and platforms, pad-mount transformers, and pad-mounted transformer vaults). Deliveries
would be made using transport vehicles that conform to road weight limits; any variances would be
incorporated into permits submitted to the Hawaii Department of Transportation (HDOT).
Transportation of turbine components would primarily occur between the hours of 11 p.m. and

6 am. A Traffic Assessment Report is included in Appendix B.

A work area would be cleared and graded at each turbine location to provide space for delivery and
laydown of turbine components, crane access, and foundations, as well as turbine construction. An
area of approximately 4 acres (2 hectares; Table 2-1) would be required at each turbine for the
crane pad and construction laydown area.

Foundations would be spread footing or tensionless pier, depending on site-specific soil conditions.
Spread footing foundations would be approximately 10 feet (3 meters) deep and up to 60 feet (18
meters) wide. Tensionless foundations would be up to 40 feet (12 meters) deep and up to 15 feet (5
meters) wide. Actual foundation depth would depend upon the results of geotechnical tests
conducted at each final tower location and final structural engineering. Each turbine foundation
will consist of up to approximately 500 cubic yards (382 cubic meters) of concrete, reinforcing bars,
and anchor bolts. Up to approximately 50 trucks of concrete will be required per foundation.
NPMPP anticipates that for each turbine pad, concrete deliveries and pouring would occur over a 2-
day period.

In total, the Project would require up to approximately 5,170 cubic yards (3,949 cubic meters) of
concrete for construction of foundations for the turbines, met towers, the 0&M building, onsite
substation, and other equipment pads under Alternative 2, or up to approximately 6,670 cubic
yards (5,095 cubic meters) under Alternative 3. Concrete typically needs to be poured within 90
minutes of being mixed with water. Concrete will either be supplied from an existing batch plant on
Oahu, or may be mixed at an onsite batch plant which would be located in the construction staging
area. Water for a batch plant would be delivered to the site and stored in an onsite water tank,
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come from existing irrigation lines, or come from a similar source. Aggregate would be sourced
from an existing supply or quarry on Oahu.

General fill would be needed for grading of turbine pads (concrete foundations plus surrounding
cleared areas), access roads, and laydown areas. Fill material would be utilized from onsite
excavations and earthwork. Additional sources of this fill, if needed, include nearby pits or excess
material taken from within the property.

Construction would be completed during daylight hours, typically from 7 am. to 5 p.m. There may
be instances where those hours need to be extended earlier or later and nighttime construction
may occur to avoid traffic and to facilitate schedule. All proper communication channels would be
followed and compliance with applicable permits will be maintained.

Once the foundations are constructed, the turbines would be assembled and erected using a
combination of forklifts, medium-size cranes with a lift capacity of 99 to 143 tons (90 to 130 metric
tons), and a main erection crane with a lift capacity of 660 tons (600 metric tons), located on a
compacted earthen or gravel crane pad. Construction equipment requiring access to these areas
would include both wheeled and tracked vehicles. Cranes used to assemble the turbine components
would be delivered to the wind farm site in multiple legal-weight loads.

2.4.1.2 Operation and Maintenance

After construction, a portion of the turbine pad area would be revegetated through replanting with
non-aggressive resident species that are compatible with Project operations in order to minimize
erosion. Permanent low-growing vegetation or gravel pads up to 2 acres (1 hectare) around each
turbine would be maintained to allow for 0&M requirements. An additional area up to 4 acres (2
hectares) per pad would be maintained to facilitate post-construction mortality monitoring efforts,
as practicable (see Appendix A of the HCP).

During Project operation, technicians would perform routine preventative maintenance on each
turbine and troubleshoot problems as needed. Routine maintenance and repairs require service
vehicle access. Should there be a need for major component replacement (e.g., blades, generator,
supporting tower), heavy equipment similar to that used during construction would be required. In
that case, the access road, crane pad, and staging area would be used in a manner similar to their
use during the original tower assembly and construction process.

2.4.2  Electrical System (Electrical Collection System, Substation, Transmission Line,
and Point of Interconnect)

Power from the turbines would be stepped up to 34.5 KV at pad-mounted transformers and then
collected through an electrical collection system, most of which would be installed underground
(Figures 1-2 and 2-1). This system would feed into an onsite electrical substation, which would step
up the voltage and transmit the power to the point of interconnect with the Oahu’s general
transmission system via a new HECO-owned and operated transmission line. Since the publication
of the Draft EIS, the proposed alignment of the electrical collection line was modified on the
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Malaekahana Hui West, LLC portion of the wind farm site to more directly connect with the
proposed substation site at the request of the landowner (Figures 1-2 and 2-1).

2.4.2.1 Construction

The electrical collection system would be installed within the onsite access road bed where possible
and would run from turbine to turbine. The electrical collection system would consist of up to two
separate 34.5-KV feeder circuits (see Figure 2-1; Table 2-1). To the extent practicable the collection
system would be installed underground; however, it may be necessary to install portions of the
collection system above ground to respond to construction challenges or to avoid impacts to
streams and other resources in the wind farm site. For the underground portions of the collection
system, cables would be directly buried in trenches and would terminate at the onsite substation.
Depending on the subsurface conditions, blasting is not expected but may be required to install the
trenches. Each trench would contain three sets of power cables, plus a ground wire and a fiber optic
communication cable for the supervisory control and data acquisition (SCADA) system (to transmit
data from the turbine controllers to the onsite substation and O&M building). The cable trench
would be backfilled with select fill material to protect the cables from damage or possible contact
and to provide appropriate media for heat dissipation from the cables. It is estimated that
approximately 3.8 miles (6.1 kilometers) of collection cable would be required under Alternative 2
(approximately 2.9 miles [4.7 kilometers] under the Modified Proposed Action Option);
approximately 4.2 miles (6.7 kilometers) would be required under Alternative 3. Trenches would
be approximately 24 inches (61 centimeters) wide excavated by rubber tire or tracked equipment
and, where the collection system parallels Project access roads, the cable would be buried directly
alongside access roads. In these areas, no additional ground disturbance would occur in association
with construction of the underground electrical collection system (i.e., disturbance is accounted for
in association with the access roads). Above ground portions would have a maximum pole height of
75 feet (23 meters) and wire heights ranging from 35 to 50 feet (11 to 15 meters) above the
ground.

The onsite substation would be approximately 400 by 200 feet (122 by 61 meters) within a fenced
area of approximately 2 acres (1 hectare) (Figures 1-2 and 2-1; Table 2-1). A portion of the
substation would be HECO'’s switching station that would be a separately fenced area
approximately 160 by 130 feet (48 by 40 meters). The substation would include the substation pad
and above- and below-grade electrical infrastructure which, subject to the final design, may include:

A main power transformer;

Two 34.5 kV breakers;

A 46-KkV breaker:;

A 34.5-kV main bus structure;

Two 34.5-kV electrical feeder termination structures;
A 34.5-kV station power transformer;

A 46-kV metering structure;

A dead end structure;
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An electrical control enclosure for electrical relays and metering equipment;
A 200-foot (70-meter)-tall microwave tower; and
An 85-foot (26-meter)-tall wood pole with yard light pole for shield wire attachment.

During construction, the onsite substation area would be cleared and graded, and the substation
pad would be compacted with well-graded material. Foundations would be installed for the
components as required.

The new 0.8-mile- (1.2-kilometer)-long HECO-owned transmission line would allow the Project to
be interconnected to an existing HECO 46-kV line, extending from the point of interconnect at the
onsite substation to the line tap location near Kamehameha Highway (Figures 1-2 and 2-1). The
transmission line would consist of a 46-kV power line installed above ground. The transmission line
poles would have heights of approximately 75 feet (23 meters) and wire heights would range from
approximately 35 to 50 feet (11 to 15 meters) above the ground. All construction activities for the
transmission line would occur within an approximately 30-foot-wide (9-meter-wide) temporary
right-of-way (ROW). This includes an area of approximately 10 by 10 feet (3 by 3 meters) of
ground disturbance for each pole and also includes pull sites (Table 2-1). Permanent disturbance
acreages were assumed to occur within a 7-foot-wide (2-meter-wide) corridor centered on the
transmission line, although actual impacts would be considerably less, limited to individual pole
and pull site locations. Access to the transmission line would be by vehicle or ATV from existing
roads. The line tap location may require new or replacement utility poles resulting in minor ground
disturbance. (Table 2-1).

Construction of the electrical collection system and transmission line would utilize standard
industry procedures including surveying, corridor preparation, materials hauling, pull sites, staging
areas, structure assembly and erection, ground wire, conductor stringing, cleanup, and replanting
with non-aggressive resident species that are compatible with Project operations.

2.4.2.2 Operation and Maintenance

Qualified personnel would routinely monitor, inspect, and maintain the communication and
electrical collector cables and transmission line facilities during Project operation. Typically, small
trucks would be used to inspect the system. Heavy equipment would only be necessary if
underground cables were determined to have failed or if overhead conductor or supporting
structures need to be repaired or replaced.

Qualified personnel would operate and maintain the interconnection substation; maintenance
activities would include routine inspections of each component and monitoring of equipment and
electronics according to the manufacturer’s recommendations and owner’s and regulatory
requirements. Routine maintenance of the interconnection substation would not typically require
heavy construction equipment. However, if a major component (e.g., a main transformer) fails, then
appropriate construction equipment would be required to replace the component.
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Figure 2-2.
Met Tower Diagram

2.4.3 Met Towers

The Project would include one permanent un-guyed lattice-frame met
tower and two temporary guyed towers (Figure 2-2 shows an example of
the permanent met tower). These towers would support weather
instruments that measure and record weather data to measure
performance and guide Project operation. The met towers would be
approximately 262 feet (80 meters) tall with base dimensions
approximately 22 by 22 feet (7 by 7 meters) and reducing down to
approximately 2 by 2 feet (1 by 1 meter) for the top 42 feet (13 meters).
The temporary met towers would be removed during Project construction.

24.3.1 Construction

Construction of the met towers would require onsite tower assembly on a
constructed footing using a large crane approximately 315 feet (96 meters)
tall. Approximately 1 acre (0.4 hectare) per met tower would be disturbed
during construction (Table 2-1). Following construction, the temporary
construction areas would be re-vegetated using non-aggressive resident
species that are compatible with Project operations. The central met tower
would be accessed from existing State-owned and/or internal access roads.
A 40-foot-wide (12-meter-wide) met tower access road may be
constructed for the central met tower, extending from the internal access
road (Figures 1-2 and 2-1; Table 2-1). The western- and eastern-most met
towers are close enough to the access roads that they would not require
their own separate roads (Figures 1-2 and 2-1).

24.3.2 Operation and Maintenance

The area of permanent impact would consist of an approximately 0.1 acre
(0.04 hectare; Table 2-1) gravel pad, which would be maintained around
the base of the permanent met tower to allow for 0&M requirements. The
permanent met tower would require routine monitoring and maintenance
during the period of operation. Routine monitoring and maintenance
activities would require vehicle access, but met towers do not typically
require heavy equipment for servicing.

2.4.4 Access Roads

Roads used for the Project will include portions of an existing road network
plus the addition of new roads (Figures 1-2 and 2-1). For the purpose of
estimating maximum potential impacts, this discussion assumes the same
level of disturbance for all Project access roads.
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2.4.4.1 Construction

The extent of new and improved roads to be developed during Project construction is described in
Table 2-1. Existing roads would be improved, as needed, and widened to meet construction and
maintenance activity requirements. Approximately 5.3 miles (8.6 kilometers) of internal access
roads would be required for the Proposed Action (approximately 4.8 miles [7.7 kilometers] of
access roads would be required for the Modified Proposed Action Option); for Alternative 3,
approximately 6.0 miles (9.6 kilometers) of access road would be required. Existing roads within
the wind farm site would be widened to, and new access roads would be constructed to,
approximately 16 feet (5 meters; Table 2-1). Disturbance during construction would occur within a
larger area of approximately 50 feet (15 meters) wide along the access roads to allow adequate
passage for the crawler crane and transport trucks, as well as turn-around locations. The total
temporary disturbance required during construction of the roads will depend on the amount of cut-
fill in any one area and could expand to 100 feet (30 meters) wide in certain defined areas. All
access roads would have a gravel surface, storm water erosion and control features.

2.4.4.2 Operation and Maintenance

Permanent impacts associated with internal access roads are quantified in Table 2-1. During
operation, service vehicles and equipment would continue to use these roads for routine
maintenance of the turbines and associated Project infrastructure. Permanent roadway surfaces
would be maintained in good working order by NPMPP through periodic grading and compacting to
minimize naturally occurring erosion.

2.4.5 Construction Staging and Equipment Laydown Area, Operations and
Maintenance Building and Associated Storage Yard

The construction staging area and equipment laydown area will serve a variety of storage and
support functions over the life of the Project (Figures 1-2 and 2-1). During construction, the area
would be used as temporary storage and laydown area, refueling location, and waste collection
area. It would also serve to provide temporary parking, office space, and sanitary facilities.
Refueling of construction vehicles would be accomplished by a vendor supplied fuel truck making
deliveries daily. Crew trucks and water trucks would be fueled at an off-site gas station.

The O&M building, storage, and parking area would be constructed close to the larger construction
staging and equipment laydown area and onsite substation. The O&M building, storage, and parking
area are permanent facilities that would be used throughout the life of the Project (Figures 1-2 and 2-1).

2451 Construction

The construction staging and equipment laydown area would consist of an approximately 8.9-acre
(3.6-hectare; Table 2-1) compacted gravel pad on a cleared and graded footprint. During
construction, large equipment such as cranes could be stored in the staging area. Following
construction, portions of the construction staging and equipment laydown area would be restored
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to pre-construction conditions through the removal of gravel and replanted with non-aggressive
resident species that are compatible with Project operations.

2.4.5.2 Operation and Maintenance

A permanent 8.3-acre (3.3-hectare) area would be maintained during Project operations which
would include the permanent O&M building and vehicle parking for wind farm operations
(approximately 1 acre [0.4 hectare]; Figure 2-3), as well as the onsite substation (Figure 2-1). The
0&M building and surrounding storage yard and parking areas would undergo routine
maintenance and upkeep to minimize erosion, control stormwater runoff and drainage, and
maintain the building and its permanent water, septic, electrical, and communications
infrastructure. During operations, large equipment required for maintenance could be staged in the
0&M storage yard.

2.4.6 Construction Access Route

Construction related traffic for the Project would include the transporting of the major turbine
components, hauling in materials for the turbine foundations, other miscellaneous deliveries, and
employee-related traffic. The major turbine components would be transported by sea and
offloaded at Kalaeloa Harbor located in the west side of Oahu. Due to the size and weight of these
turbine components, Hawaii State Department of Transportation and City and County of Honolulu
permits to transport these oversized and overweight loads would need to be obtained.

O&M BLDG

Figure 2-3. O&M Building Plan
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The Traffic Assessment Report (Appendix B) identified three proposed routes from Kalaeloa
Harbor to the wind farm site to transport the turbine components as follows and seen in Figure 2-4
and Tables 2-3, 2-4, and 2-5.

The transport of the oversized components would require trees along the entire identified routes to
be trimmed to a clearance height of 17 feet (5.2 meters), and temporary removal of street signs,
poles, utility poles, and traffic signals for clearance of the oversized loads. In addition, the left turn
on Wilikina Drive and the right turn from Kamehameha Highway to Ka Uka Boulevard would
require police escorts to shut down traffic in order for the trucks to make the turns. Also, minor
temporary improvements would need to be implemented such as curb removal or additional of fill
in order for the oversize load to safely navigate through curbs.
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Table 2-3. Route 1 for the Longer Nacelle Components
Length
Segment Description (miles) Jurisdiction / Ownership
1 Continue straight out of the Grace Pacific gate onto 04 City and County
Hanua Street
2 Turn left on Kauhi Street toward Kalaeloa Boulevard 0.3 City and County
3 Turn left at Kalaeloa Boulevard 18 (multiple) maintained by City and County
4 Merge onto H-1 East 6.5 State
5 Take Exit 5 to Kunia Waipahu / Ewa 0.3 State
6 Turn left onto Kunia Road -
7 Continue on Kunia Road to Wilikina Drive 81 State
8 Turn left on Wilikina Drive 13 State
9 Turn right on Kamananui Road 12 State
10 Continue north on Kamehameha Highway -
11 Continue on Kamehameha Highway to Joseph P. 6.6 (multiple) maintained by City and County
Leong Highway (Highway 99)
12 Continue on Highway 99 to Kamehameha Highway 19 State
East (Highway 83)
13 Continue on Highway 83 to the access roadway to the 14.3 State
Project
Total 427
Table 2-4. Route 2 for the Taller Tower Sections and Nacelle Components
Length
Segment Description (miles) Jurisdiction / Ownership
1 Continue straight out of the Grace Pacific gate onto 04 City and County
Hanua Street
2 Turn left on Kauhi Street toward Kalaeloa Boulevard 0.3 City and County
3 Turn left on Kalaeloa Boulevard 18 State
4 Merge onto H-1 East --
5 Continue of H-1 East and stay in the right lane 79 State
6 Take Exit 8C for Kamehameha Highway North 22 State
7 Turn right on Ka Uka Boulevard 11 City and County
8 Turn left onto H-2 North -
9 Continue on H-2 North to Wilikina Drive 58 State
10 Continue on Wilikina Drive to Kamananui Road 18 State
11 Turn right on Kamananui Road 12 State
12 Continue north on Kamehameha Highway -
13 Continue on Kamehameha Highway to Joseph P. 6.6 (multiple) maintained by City and County
Leong Highway (Highway 99)
14 Continue Highway 99 to Kamehameha Highway East 19 State
(Highway 83)
15 Continue on Highway 83 to the access roadway to the 14.3 State
Project
Total 453
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Table 2-5. Route 3 for the Blades

Length
Segment Description (miles) Jurisdiction / Ownership
1 Continue straight out of the Grace Pacific gate onto 04 City and County
Hanua Street
2 Turn left on Kauhi Street toward Kalaeloa Boulevard 0.3 City and County
3 Turn left on Kalaeloa Boulevard 18 (multiple) maintained by City and County
4 Merge onto H-1 East --
5 Continue on H-1East and stay in the left lane to 7.8 State
merge onto the H-2 North
6 Take Exit 8B for H-2 North to Mililani and Wahiawa 0.7 State
7 Continue on H-2 North to Wilikina Drive 7.6 State
8 Continue on Wilikina Drive to Kamananui Road 18 State
9 Turn right on Kamananui Road 12 State
10 Continue north on Kamehameha Highway --
11 Continue north on Kamehameha Highway to Joseph 6.6 (multiple) maintained by City and County
P. Leong Highway (Highway 99)
12 Continue on Highway 99 to Kamehameha Highway 19 State
East (Highway 83)
13 Continue on Highway 83 to the access roadway to the 143 State
Project
Total 44.4
2.4.7 Best Management Practices, Design Features, and Project Plans

Table 2-6 lists industry standard BMPs, Project-specific design features, and Project plans that
NPMPP has committed to incorporating into the Project to reduce potential impacts. Additional

avoidance and minimization measures specific to each resource area are discussed under their

respective subsections below.
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Table 2-6.

Best Management Practices, Project-specific design features, and Project plans

BMP

Geology and Soils

Hydrology and Water

Resources

Air Quality

Noise

Hazardous Materials

Natural Hazards

Vegetation

Wildlife

Threatened and

Endangered Species

Socioeconomics

Cultural

Land Use

Recreation and

Tourism

Visual

Transportation

Public Health and

Safety

Environmental Justice

Public Infrastructure

Military

Agriculture

A Temporary Erosion and Sediment Control (TESC) Plan will be prepared that
would be implemented by the construction contractor. The TESC Plan will include
standard storm water BMPs such as building during the summer months when
rainfall potential is low, using silt fences or hay bales to prevent eroded soil from
being transported off-site, and contouring to stop drainage from entering the site
and to prevent runoff from entering surface waters.

>

To minimize the potential for erosion and impacts to site drainage patterns, Project
access roads will be sited to follow natural contours and minimize side hill cuts to
the extent possible.

At the onsite substation, a retention basin will be constructed to avoid erosion and
eliminate the possibility of degrading downstream waters.

Ditches and culverts and other erosion controls will be implemented to capture
and convey storm water in areas of temporary disturbance.

If blasting is required it would be conducted such that it would minimize the
creation of excessive slopes.

During construction, wind erosion will be minimized by using common dust
suppression techniques, such as regularly watering exposed soils, stockpiling soils,
and stabilizing soils.

With the exception of areas where permanent surface recontouring is required,
disturbed areas will be restored to pre-existing grades and revegetated.

Permanent storm water control structures will be installed to prevent erosion
where access roads, buildings, storage areas, and parking areas are constructed.

To minimize the introduction and spread of invasive plant species, potential off-
site sources of materials (gravel, fill, etc.) will be inspected, and the import of
materials from sites that are known or likely to contain seeds or propagules of
invasive species will be prohibited.

Vehicle operators transporting materials to the Project site from off-site will be
required to follow protocols for removing soils and plant material from vehicles
and equipment prior to entry onto the site.

The Hawai‘i Department of Agriculture will be consulted to establish protocols and
training orientation methods for screening invasive species introductions during
construction.

Noisy construction activities (including blasting, if required) will be conducted
between 7a.m. and 5 p.m,, unless further restricted by Hawaii Department of
Health (HDOH) noise permits, to reduce the potential impact of construction noise
during sensitive nighttime hours.

Equipment and vehicles will be maintained in good working order and will employ
adequate mufflers and engine enclosures to reduce equipment noise.

Contractors and Project staff will implement proper 0&M procedures as
recommended by product manufacturers.
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Table 2-6.

Best Management Practices, Project-specific design features, and Project plans (continued)

BMP

Geology and Soils

Hydrology and Water

Resources

Air Quality

Noise

Hazardous Materials

Natural Hazards

Vegetation

Wildlife

Threatened and

Endangered Species

Socioeconomics

Cultural

Land Use

Recreation and

Tourism

Visual

Transportation

Public Health and

Safety

Environmental Justice

Public Infrastructure

Military

Agriculture

A site-specific Storm Water Pollution Prevention Plan (SWPPP) will be prepared that
would be implemented by the construction contractor to reduce impacts to hydrology,
drainage, and surface waters. The SWPPP will contain a description of the characteristics
of the site such as nearby surface water, topography, and storm water runoff patterns;
identification of potential pollutants such as sediment from disturbed areas, and stored
wastes or fuels; and identify BMPs that will be used to minimize or eliminate the
potential for these pollutants to reach surface waters through storm water runoft.

To reduce the risk of earthquake damage, all structural elements of the Project
will meet or exceed current building code requirements for the seismic risk on
Oahu. The current design standard is defined by the 2006 Uniform Building Code.

A Traffic Management Plan will be prepared and implemented reduce potential
impacts to traffic during construction.

A Hazardous Materials and Wastes Management Plan (HMWMP) will be prepared
and implemented that details proper procedures for storing and using hazardous
materials and storing and disposing of hazardous waste. The plan will contain
sufficient detail to address the purpose of the plan and to readily translate into the
actions necessary to comply with relevant regulations. The plan would include
information about site activities, site contacts, worker training procedures, and a
hazardous materials inventory in accordance with Article 80 of the Uniform Fire
Code.

A Site Safety Handbook will be prepared for construction and operations and
maintenance
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2.4.7.1 Estimated Schedule for the Proposed Action

Alternative 2 is proposed to begin construction as soon as the second quarter of 2016 with
commercial operation planned in 2017. Table 2-7 presents the anticipated Project schedule, which
is driven by time constraints required by the power purchase agreement (PPA) with HECO.

Table 2-7. Project Schedule

Project Activity Estimated Start Date | Estimated Completion Date
Permitting Process Spring 2013 Sectond quarter 2016
Construction Second quarter 2016 Second quarter 2017
Commence Commercial Operations 2017 2017

2.4.8  Project Life and Decommissioning

The anticipated life of the Project is 21 years (1 year of construction and 20 years of commercial
operation). After that time, NPMPP will evaluate whether to continue operation of the Project or to
decommission it. Should the period of Project operation be extended, the facility may also be
upgraded and repowered with renegotiated leases (and any necessary extensions of Project
permits and approvals, such as the ITP and ITL, would need to be obtained).

If the Project is decommissioned, the goal of decommissioning would be to remove the power
generation equipment and return the site to a condition as close to its pre-construction state as
possible within 1 year as contractually required in both the land lease with DLNR and the PPA with
HECO. All decommissioning- and restoration-related waste would be properly handled and
disposed of or recycled, as appropriate, in accordance with county, state, and Federal laws and
permit requirements. Foundations would be removed to a depth below grade, and roads would be
left for use. Major activities required for decommissioning would typically occur in reverse order to
those of construction and are listed below:

Turbine components would be disassembled.

Turbine foundations and the permanent met tower would be removed. Foundations would
be removed to a point several feet below grade and the remaining portions buried.
Remaining concrete and steel would be hauled offsite. Foundations would be filled with
native weed-free aggregate and soils.

The electrical collection system would be removed for above-ground structures and
decommissioned in place for below-ground cables.

The 0&M building would be sold or demolished. The onsite septic system would be
abandoned consistent with State and local requirements, unless needed for a future use of
the site.

Transmission line would be removed. Foundation holes would be filled with native, weed-
free soil.
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Road removal would occur as required by permit and/or site control agreements by
landowners. Roads would be re-graded to original contours where feasible. Any roads left in
place would become the responsibility of the landowner.

Grading of disturbed areas would be done to preconstruction contours, where feasible;
Revegetation would occur with native or pasture grass species to ensure establishment of
vegetation. Where applicable, restored areas would be stabilized and returned to
preconstruction conditions, to the extent feasible.

Recycling and disposal of materials, turbine components (i.e., metal parts), and any
hazardous and regulated materials and wastes would be conducted per applicable local,
State, and Federal regulations.

Electrical substation would remain in place pending the local utility long-term plans (local
utility own and operates portion of onsite substation), otherwise all above and below grade
materials would be removed as indicated above.

Decommissioning would restore, to the extent practical, the visual and ecological character of the
landscape and also remove effects to other environmental and public resources that may have
occurred as a result of Project operations. NPMPP would provide the land owners with security as
may be required under the terms of the leases to ensure decommissioning obligations are met.

2.5 Habitat Conservation Plan (HCP)

The Proposed Action from the Federal perspective is the issuance of an ITP by USFWS under
Section 10(a)(1)(B) of the ESA, as requested by NPMPP, and implementation of the Project HCP.
The ITP issued by the USFWS would be valid for a period of 21 years. The take levels requested are
listed in Table 2-8. The HCP and associated ITP cover activities associated with the proposed
Project only (they do not account for take associated with the larger generation project under
Alternative 3).

Subsequent to the publication of the Draft EIS, the Draft HCP was updated to reflect refinements in
the Project design, address public and agency comments, and incorporate new information about
the Covered Species (refining assumptions used to estimate Project-related take of the Covered
Species). The Final HCP includes incidental take calculations based on the Modified Proposed
Action Option, incorporating nine turbines with larger generating capacity and taller dimensions
(see the Project HCP and Sections 2.2.2, and Section 4.11 of this EIS for additional detail). However,
Project take estimates under the Proposed Action (i.e., included in the Draft HCP and evaluated in
the Draft EIS) and Modified Proposed Action Option are comparable (the same or less than
presented in the Draft HCP) and do not result in different levels of requested take for any of the
covered species. Additionally, the Modified Proposed Action Option does not result in changes to
HCP avoidance, minimization, and mitigation measures. Therefore, the Final EIS reflects
components of the Final HCP (i.e., updates to the Draft HCP) which are described below.

The scope of the HCP covers the area and activities where incidental take authorization would be
provided under the ITP and ITL. The covered area includes the portions of the DLNR and
Malaekahana Hui West, LLC leased properties which comprise the wind farm site, the construction
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access route, and the mitigation areas. The covered activities include all Project activities which
may occur during construction, operation, and maintenance of the Project that have the potential to
result in take of the Covered Species.

Table 2-8. Requested ITP Authorization for ESA-listed Species

Species Requested Take Over the Permit Term
Tier 1: 34 bats

Tier 2 (Authorized Take Level): 51 bats

Tier 1 represents estimated take; Tier 2 (authorized
take request) equates to 150 percent of estimated take.

Hawaiian hoary bat

Newell's shearwater 4 adults/fledged young; 2 eggs/chicks
Hawaiian stilt 4 adults
Hawaiian coot 8 adults
Hawaiian moorhen 8 adults
Hawaiian duck 4 adults
Hawaiian short-eared owl 4 adults/fledged young; 4 eggs/chicks
Hawaiian goose 6 adults

NPMPP is requesting a 21-year ITP and ITL term that covers construction and operation of the
Project. Before expiration of the ITP and ITL, and to the extent allowed by applicable laws and
regulations, NPMPP reserves the right to apply to renew or amend the HCP and its associated
permits and authorizations to extend its term of operation.

The Project HCP includes a detailed discussion of incidental take estimation and assumptions about
direct and indirect take for each species. Mitigation areas are shown in Figures 1-4, 1-5, and 1-6 of
this EIS. The following sections describe the covered activities and the conservation measures
incorporated into the HCP.

2.5.1 Avoidance and Minimization Measures

NPMPP has worked collaboratively with USFWS and DOFAW to assess the potential for the Project to
cause adverse effects to the Covered Species. The HCP identifies goals and objectives for each Covered
Species that establish a framework for developing the HCP conservation strategy, as outlined in the
USFWS Five-point Policy guidance for the HCP process (USFWS and NMFS 2000). NPMPP has
incorporated measures to avoid and minimize impacts to the Covered Species including impacts related
to Project components and siting considerations as well as general project development measures. The
measures described in this section to avoid and minimize impacts to the Covered Species would do the
same for other bird species, including those protected under the MBTA, and culturally important birds.

Project Components and Siting Considerations

The three Project temporary guyed met towers were fitted with bird flight diverters and/or
white poly tape (1 inch [2.5 centimeter]) to increase visibility and, as a result, the likelihood
of avoidance by Covered Species.
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The Project plans to install an un-guyed, free-standing permanent met tower to maximize
the detectability of all features of the structure for birds and bats and minimize the risk of
collision. This permanent tower would replace one temporary guyed met tower, and the
remaining temporary met towers would be removed before the commercial operation date.
The majority of the wind farm site is sited in disturbed agricultural habitat, which
minimizes impacts to most native species.

The wind farm site does not have suitable listed waterbird breeding or foraging habitat,
thereby minimizing Hawaiian stilt, Hawaiian coot, and Hawaiian moorhen use of the wind
farm site and minimizing potential Project impacts to these species.

To minimize potential impacts to wildlife, onsite lighting at the 0&M building and
substation will be shielded and/or directed downward, triggered by a motion detector, and
fitted with non-white light bulbs. Lighting is only expected to be used when workers are at
the site at night. Most O&M activities are expected to occur during daylight hours. Nighttime
activities during construction are addressed in the General Project Development Measures
below.

Barbed wire will not be used on perimeter fences required to secure Project infrastructure
to avoid the risk of entangling bats.

Flashing red lights on the nacelle have been shown to not be attractive to birds and will be
used in accordance with FAA requirements.

The collection line will be placed below ground to the maximum extent practicable, thereby
reducing the risk of collision of the Covered Species.

New above-ground portions of the power lines associated with the Project will use line
marking devices to improve visibility to birds and follow Avian Protection Plan Guidelines
(APLIC 2012).

General Project Development Measures

Hawaiian hoary bats roost in non-native and native woody vegetation that is 15 feet (4.5
meters) or taller. To minimize potential impacts to the Hawaiian hoary bat, woody plants
greater than 15 feet (4.5 meters) tall will not be removed or trimmed between June 1 and
September 15 during the installation and ongoing maintenance of the Project structures.
NPMPP will implement low wind speed curtailment to reduce potential impacts to Hawaiian
hoary bats. Proposed implementation will include increasing manufacturer’s recommended
cut-in speeds?! from 10 feet/ per second (ft/s; 3 meters/ per second [m/s]) to 16 ft/s (5
m/s), and feathering turbine blades? into the wind below 16 ft/s (5 m/s). Low wind speed
curtailment will be instituted March — November between sunset and sunrise. In addition to
the intended benefit of reducing bat fatalities, low wind speed curtailment will reduce the

1Cut-in speed is the speed at which the turbine first starts to rotate and generate power.
2 Feathering turbine blades refers to increasing the angle of the blade’s pitch by turning the blade parallel to
the air flow to reduce air resistance or wind drag.
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risk to Newell’s shearwaters, which could transit the wind farm site at night April —
November.

NPMPP will deploy bat acoustic monitors at the Project to document bat acoustic activity for
a period during operations. Results from this monitoring may potentially be used to
adaptively manage implementation of low wind speed curtailment to reduce observed and
unobserved bat fatalities.

A daytime speed limit of 25 miles per hour (mph; 40 kilometers per hour [kph]) and a
nighttime speed limit of 10 mph (16 kph) will be observed on wind farm site roads to
minimize the potential for vehicle collisions with Covered Species.

Should the Hawaiian goose begin to use the wind farm site for foraging or nesting, NPMPP
will reduce daytime speed limits to 10 mph (16 kph) to minimize the potential for vehicle
collisions.

Stormwater management on the Project including the turbine pads and roads will be
designed to avoid the potential for accumulating standing water, which could serve as an
attractant to waterbird species.

As appropriate to control erosion or other site-specific concerns, disturbed areas will be
replanted with non-invasive resident species that are compatible with Project operations,
such as being suitable for post-construction mortality monitoring within search areas. To
the extent practicable, NPMPP will minimize the creation of suitable Hawaiian goose nesting
habitat (shrubs adjacent to low-growing grass) in developing post-construction monitoring
search plots.

Trash will be collected in lidded receptacles and removed from the construction area on a
weekly basis to avoid attraction of ants and other animals such as mongooses, cats, and rats
that may negatively affect the Covered Species or NPMPP’s ability to detect fatalities of the
Covered Species.

NPMPP will maximize the amount of construction activity that can occur in daylight during
the seabird breeding season including the peak fledging period (approximately October 15-
November 23).

Should nighttime construction be required, NPMPP will use shielded lights and maximize
the use of non-white lights if construction safety is not compromised, to minimize the
attractiveness of construction lights to wildlife. NPMPP will also have a biological monitor in
the construction area to watch for the presence of Covered Species at all times during
nighttime construction. Should a Covered Species be observed, the monitor will stop
construction activities and shut down construction lighting until the individual(s) move out
of the area.

When not in use, construction cranes will be lowered at night, when practicable, to
minimize the risk of bird collisions.

To address concerns about fire safety, NPMPP will establish fire safety-related construction
and O&M requirements (including landscaping considerations), response protocols, and
responsibilities. A Fire Management Plan is included in Appendix C of this EIS.
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Chromolaena (Chromolaena odorata), an invasive plant species, occurs on the nearby

Kahuku training area. NPMPP will coordinate with the Oahu Invasive Species Committee to

identify and implement measures to minimize the risk of introducing chromolaena to the

wind farm site. Approaches to minimize risk may include periodic site inspections by

qualified personnel to search for the presence of plants and cleaning of equipment used in

the wind farm site.

25.2

HCP (Off-site) Mitigation Measures

In addition to the need for avoidance and minimization measures, Section 10(a)(2)(A) of the ESA

and HRS Chapter 195D require that an HCP describe the specific steps that will be taken to mitigate
the effects of the take authorized by the ITP and ITL. The mitigation measures described below, and
summarized in Table 2-9, would be implemented at locations outside of the wind farm site and are

designed to offset or compensate for the effects of incidental take of the Covered Species which

cannot be avoided or minimized through the measures described in the Section 2.5.1. The intent of

the measures described here is to benefit the Covered Species through management and

monitoring or through enhancement and improvement of their habitats.

Table 2-9. Proposed Mitigation for the Covered Species
Species Tier 1 or One-time Tier 2
Provide funding for and report results from a bat Provide funding for and report results from a bat
Hawaiian research study contributing to the knowledge of research study contributing to the knowledge of
Hawaiian hoary bats on Oahu and implement bat Hawaiian hoary bats on Oahu and implement bat
hoary bat ) . . . . .
habitat restoration measures and associated habitat restoration measures and associated
monitoring at the Poamoho Ridge mitigation area. | monitoring at the Poamoho Ridge mitigation area.
, Provide funding to National Fish and Wildlife
Newell’s )
Foundation research fund to support research and | NA
shearwater ,
management of Newell’s shearwaters.
Design and install fence and public information
Hawaiian signs to reduce fatalities of waterbirds at Hamakua NA
stilt Marsh. Support public education and monitoring
through the funding of a part-time biologist.
H "
awatian See Hawaiian stilt, above NA
coot
Hawaiian " .
See Hawaiian stilt, above NA
moorhen
Hawaiian " .
See Hawaiian stilt, above NA
duck
Hawaiian Provide funding to DOFAW’s Endangered Species
short- Trust Fund to support research and management NA
eared owl of Hawaiian short-eared owl.
.. Construct a protective hogwire fence in one of
Hawaiian .
several proposed fenced units at James Campbell NA
goose NWR

NPMPP has worked with the USFWS and DOFAW to identify appropriate mitigation measures to
compensate for the take of the Covered Species. The mitigation proposed consists of a two-tiered
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approach for the Hawaiian hoary bat. For this species, initial mitigation efforts (Tier 1) are designed
to compensate for estimated take, and a second tier of take (authorized take level) was established
for which additional mitigation would be required in the event that take is higher than estimated.
One mitigation level is presented for the Hawaiian duck, Hawaiian stilt, Hawaiian moorhen,
Hawaiian short-eared owl, and Hawaiian goose due to the low anticipated level of take. The
following discussion describes the mitigation proposed for each species or species group including
the mitigation approach; mitigation locations; and the mitigation activities for each of the Covered
Species, the rationale for their selection, and the details associated with implementing the
mitigation specific to each Covered Species to aid in the assessment of their environmental impacts.

25.2.1 Mitigation for Potential Impacts to the Hawaiian Hoary Bat

A tiered approach was used for determining the requested authorized take levels for the Hawaiian
hoary bat given the uncertainty surrounding the prediction of take and the estimation of actual
mortality. Two tiers were created relative to the estimated take under low wind speed curtailment
to provide flexibility in case of lower or higher than estimated fatality rates. The first tier was
established at the estimated take level, and a second tier of take was established for which
additional mitigation would be required. Take levels for this species are not additive among tiers
but rather represent the total requested take amount. Mitigation measures described below
correspond to the two tiers of take for the Hawaiian hoary bat (Table 2-10).

Table 2-10. Proposed Bat Mitigation.

Tier Mitigation
Hawaiian hoary bat research funding ($100,000) and 8 years of funding for forest restoration, fence
maintenance, and acoustic monitoring at both Poamoho Ridge units (1,307 acres [529 hectares])

Tier 1

Hawaiian hoary bat research funding ($50,000) and 4 years of funding for forest restoration, fence

Tier 2 -
ter maintenance, and acoustic monitoring at both Poamoho Ridge units (1,307 acres [529 hectares])

The proposed mitigation of research and forest restoration is consistent with Hawaiian Hoary Bat
Recovery Plan (USFWS 1998) and priorities and recommendations in the Endangered Species
Recovery Committee (ESRC) Bat Guidance (DOFAW 2015), including the recommended mitigation
funding target of $50,000 per bat. The Hawaiian Hoary Bat Recovery Plan (USFWS 1998) describes
the first two recovery priorities as: 1) research essential to the conservation of the subspecies and
2) protecting and managing current populations. Therefore, NPMPP has proposed mitigation that
includes a combination of Hawaiian hoary bat research and forest restoration in an area used by
Hawaiian hoary bats. NPMPP has also included land acquisition as a mitigation alternative. As
described above, bat mitigation will be implemented per tier (Table 2-10).

Research Funding

The Hawaiian Hoary Bat Recovery Plan (USFWS 1998) identifies research as one of the primary
actions needed to move toward recovery and delisting of the species. Although progress has been
made on understanding the ecology of Hawaiian hoary bats, many basic research questions still
exist. During April 2015, the ESRC held a Hawaiian hoary bat workshop, during which researchers,
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agency personnel, and other interested parties developed a list of research priorities, described in
the ESRC Hawaiian Hoary Bat Guidance Document (DOFAW 2015), to target the collection of data
that would allow for the development of more effective Hawaiian hoary bat mitigation measures.
Accordingly, as part of its mitigation, NPMPP would provide funding for a research project or would
contribute funding to expand an existing research project targeting one of the research priorities
identified in the ESRC Hawaiian Hoary Bat Guidance Document (DOFAW 2015). Table 2-10
identifies the proposed funding amounts to mitigate for potential impacts associated with
construction and operation the Project for Tiers 1 and 2.

Forest Restoration, Management, and Monitoring— Poamoho Ridge

The Hawaiian Hoary Bat Recovery Plan and the State of Hawaii’'s Comprehensive Wildlife Conservation
Strategy recommend conservation of known occupied bat habitat (USFWS 1998; Mitchell et al. 2005).
Conservation may include restoration of protected land to improve habitat quality, or the acquisition of
land to protect it from development. To prevent ongoing habitat degradation of conservation lands,
areas targeted for restoration in Hawaii must be fenced and managed to prevent non-native ungulates
from destroying native species and introducing and fostering invasive plant species. Additionally,
invasive species must be removed and a native-plant dominated community must be fostered. This
approach to forest restoration and management reduces the pressures from invasive species and allows
natural forest restoration processes to occur.

Based on discussions with the DLNR, Koolau Mountains Watershed Partnership (KMWP), Army
Natural Resources, and Kamehameha Schools, NPMPP concluded that it would be most effective to
work in collaboration with these existing conservation partnerships to fund long-term forest
restoration in an area where fencing efforts are already underway. The DLNR’s Poamoho Ridge
was identified as the best candidate for Project mitigation efforts because it contains suitable, but
degraded, bat habitat and DLNR has already secured funding for fencing around two units that are
654 acres (265 hectares) and 653 acres (264 hectares), respectively (Figure 1-5). Poamoho Ridge
consists of native, high-elevation forest along the leeward summit of the central Koolau Mountains
(Figure 1-5). Itis located above Wahiawa in the Ewa Forest Reserve, and is proposed to be part of
the State Natural Area Reserve System. Habitat along Poamoho Ridge is steadily decreasing in
quality due to the presence of invasive plant species are and feral pigs (M. Zoll, DLNR, pers. comm.
2014). Forest restoration and management activities conducted by NPMPP within the fenced units
would foster the growth of additional bat roosting and foraging habitat, and would support a
forested corridor connected with the Ahupua®a O Kahana State Park and forested habitat managed
for conservation in neighboring military reservation areas (Figure 1-5).

Forest restoration, fence maintenance, and acoustic monitoring on both Poamoho fence units are
proposed for each mitigation tier with the length of the effort varying by tier. A preliminary draft
management plan in Appendix E of the Project HCP describes the initial management approach for
addressing mitigation needs and is summarized in the following paragraphs. Upon the initiation of
Project construction, funding will be provided to develop a final management plan as part of the
mitigation. This plan is subject to review by USFWS and DOFAW and requires the recommendation
for approval by the ESRC.
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Funding for forest restoration, management, and monitoring of the Poamoho units is proposed for
each tier of mitigation. NPMPP would provide annual funds to KMWP or a similar organization for
one 8-year period and potentially up to one additional 4-year period. Funding would cover the
costs of two full-time employees per year performing forest restoration, management, and
monitoring activities including fence maintenance, bat acoustic monitoring, feral pig control and
monitoring, and invasive plant removal and monitoring, as well as needed supplies and helicopter
time. All of these activities, which are part of DOFAW’s ongoing watershed protection efforts, are
covered under DLNR’s Chapter 343 Declaration of Exemption for the Koolau Forest Watershed
Protection Project (DLNR 2012).

Shortly after fence installation, management work would focus on removal of pigs. In later years, the
focus would likely shift to invasive plant removal to allow for natural recruitment, and fence
maintenance. It is anticipated that work would be conducted by KMWP; if not, an alternate approach
would be developed in coordination with the USFWS and DOFAW. For additional information on how
the mitigation acreages were derived and the allocation of staff time, please see the Project HCP.

Acoustic monitoring at Poamoho Ridge would document presence and temporal patterns of bats,
and would provide valuable information on long-term patterns of bat use at this site. NPMPP
initiated short-term bat acoustic monitoring at Poamoho Ridge in April 2014 to provide baseline
data and verify bats occur in the area. This effort confirmed the use of the area by bat(s). During
commercial operation of the Project, acoustic monitoring will include monitoring at Poamoho Ridge
for the duration of mitigation commitment within the respective tiers (Table 2-10).

2.5.2.2 Mitigation for Potential Impacts to the Newell’s Shearwater

The USFWS Newell’s Shearwater Recovery Plan and the State of Hawaii’'s Comprehensive Wildlife
Conservationist Strategy for Newell’s shearwaters recommend efforts to reduce fallout, protect
known colonies, and develop efficient predator control methods while expanding knowledge of the
species’ status and distribution (USFWS 1983, Mitchell et al. 2005). Although providing mitigation
for this species on Oahu would be preferred, this approach is not likely the most effective for
Newell’s shearwater recovery because no nesting colonies are known from Oahu, and locating any
breeding populations, if any exist, would take considerable effort. Combined with additional threats
such as fallout potential due to heavy urbanization on Oahu, this makes conservation efforts on
Oahu impractical on a scale that is within the scope of the Project. Therefore, with the concurrence
of the USFWS, DOFAW, and ESRC, mitigation for the possible take of Newell’s shearwater by the
Project will be either focused on improving existing management measures or implementing
colony-based management at a chosen breeding colony on Maui, Kauai, or elsewhere to provide a
net benefit and maximize contributions to the recovery goals of the species. Mitigation actions
would address one or more of the major threats to the recovery of Newell’s shearwaters: 1)
introduced predators, mainly cats, which can prey on adults, eggs, and fledglings; 2) feral ungulates,
mainly pigs, which degrade habitat and may trample burrows; and 3) artificial lighting, which may
disorient fledglings and increase their risk of collision with artificial structures (Mitchell et al.
2005).
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The USFWS has created an account with the National Fish and Wildlife Foundation (NFWF) where
funds for Newell’s shearwater mitigation can be deposited and then used according to an
appropriate Newell’s shearwater conservation plan. The overall intent is that pooled resources can
be used to fund larger management projects or to resolve larger research questions targeted at the
recovery of Newell’s shearwater than could have been supported through smaller scale
investments. NPMPP will provide designated mitigation funds to the NFWF dedicated account. The
USFWS, and potentially other appropriate partner organizations, will collaborate to create a
Newell’s shearwater conservation plan and implement the planned activities. The Newell’s
shearwater conservation plan funded in part by NPMPP contributions will be developed in
coordination with DOFAW, reviewed by appropriate species experts, and include appropriate
biological measures of success which will be determined when the conservation plan is developed.

Based on a review of data from Kauai, USFWS and DOFAW estimated $28,000 would be required to
mitigate for one adult Newell’s shearwater and $11,000 for one Newell’s shearwater chick or egg,
plus administration costs of 20 percent (A. Nadig, USFWS, and A. Amlin, DOFAW, pers. comm.
2014). Therefore, to mitigate for potential effects to Newell’s shearwaters NPMPP would provide
NFWF $160,800 in funding.

2.5.2.3 Mitigation for Potential Impacts to Waterbirds (Hawaiian Stilt, Hawaiian Coot,
Hawaiian Moorhen, and Hawaiian Duck)

Mitigation Approach

The Recovery Plan for Hawaiian Waterbirds (USFWS 2011b) identifies habitat loss and degradation
and predation by introduced mammals as the primary threats to the Hawaiian stilt, Hawaiian
moorhen, and Hawaiian coot. It also identifies these factors as the most important causes of decline
of the Hawaiian duck. Appropriate habitat management of USFWS (2011e) core wetlands is the first
recovery criterion listed in the USFWS Recovery Plan for Hawaiian Waterbirds for each of the
resident waterbird species. Therefore, mitigation proposed by NPMPP includes management
activities at Hamakua Marsh. Hamakua Marsh is a core wetland and therefore the implementation
of management at this site is consistent with the USFWS recovery objectives.

Mitigation Location - Hamakua Marsh

Hamakua Marsh is a DLNR-owned waterbird sanctuary located on the edge of the town of Kailua
and is adjacent to Kawainui Marsh, the DLNR-owned and managed waterbird management area
(Figure 1-4). The Hamakua Marsh Mitigation Area is managed as breeding habitat for Hawaiian
stilts, Hawaiian coots, and Hawaiian moorhens and is likely to provide future habitat for the
Hawaiian duck, should a population become established on Oahu through planned recovery efforts.
The marsh is identified as a core wetland in the USFWS (2011€) Recovery Plan for Hawaiian
Waterbirds. DOFAW is responsible for long term management of the area, but DOFAW has also
received support for predator control efforts through a mitigation agreement for potential impacts
to waterbirds associated with the Kahuku Wind Project HCP (SWCA 2010). Monitoring of the
mitigation efforts for the Kahuku Wind Project identified on-going mortality associated with the
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listed waterbirds being struck by vehicles in a shopping center parking area because they were
being fed by the public (L. Salbosa, DOFAW, pers. comm. 2013).

Hamakua Marsh has an unprotected perimeter in an area of high human traffic, which has resulted
in a number of negative impacts including the death and disturbance of listed waterbirds and an
accumulation of trash at the site. The approximate 1,555-foot (474-meter) length of the north
boundary of Hamakua Marsh abuts a shopping center along the Kawainui Canal (Figure 1-4). Local
residents, shopping center restaurants employees and visitors, and others frequently use the area
in ways that jeopardize resident listed waterbirds. Local residents and nearby restaurants often
discard bread or other food in the parking area for the local birds to consume. Attracted by the food,
waterbirds leave the marsh and forage for crumbs in the parking area, and these birds are regularly
killed by vehicles and occasionally killed by people (L. Salbosa, DOFAW, pers. comm. 2013). Dog
owners throw tennis balls into the marsh for their dogs to retrieve, which disturbs nesting birds or
can result in direct predation (L. Salbosa, DOFAW, pers. comm. 2013). Finally, open access to the
wetland invites trespassing and the illegal disposal of garbage, degrading nesting habitat.

Proposed Mitigation Activities

To address the complex management problems at Hamakua Marsh, NPMPP proposes to fund the
design, construction, and limited-term maintenance of a partial fence, as well as fund a part-time
staff position that would act as an onsite monitor and public outreach biologist. The proposed fence
would create a boundary between the shopping center and the edge of the Hamakua Marsh
Mitigation Area, controlling access
to limit the illegal dumping of
garbage, reducing the movement
of waterbirds into the parking lot,
and eliminating the use of the
marsh by dogs (Figure 1-4). The
part-time biologist would serve to
educate local shop owners and the
public about the harm caused by
feeding waterbirds, as well as
monitoring the area for waterbird
fatalities. Although the fence
would impede movement of birds
from the marsh to the parking
area, USFWS, DOFAW, and NPMPP : :
agreed that the benefits of the Figure 2-5. Example of Proposed Fence at Hamakua Marsh
fence would be magnified by an

active public outreach program managed by an onsite biologist.

The fence would be approximately 1,555 feet (474 meters) long and 4 feet (1.2 meters) high, and
would include up to 20 informational signs, which would serve to educate the public about the
resident waterbirds and actions they can take to support them, reinforcing the message from the
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part-time biologist. Figure 2-5 depicts an example of what the proposed fence may look like that is
consistent with design criteria, and NPMPP would work with agencies to ensure fence design and
construction will meet mitigation objectives. Funding for the part-time biologist and fence
maintenance would be provided for 2 years.

2.5.2.4  Mitigation for Potential Impacts to the Hawaiian Short-eared Owl

The State of Hawaii’s Comprehensive Wildlife Conservationist Strategy (Mitchell et al. 2005)
recommends a combination of conservation actions, monitoring, and research to address threats to
the Hawaiian short-eared owl. These recommendations include continuing conservation efforts at
refuges and wildlife sanctuaries, expanding survey efforts to monitor population status and trends
on Oahu, and conducting research into limiting factors such as “sick owl syndrome” and vehicle
collisions. Due to the low level of anticipated impact to Hawaiian short-eared owls and a general
desire to maximize the positive effects of investments in mitigation, DOFAW will use the
Endangered Species Trust Fund to consolidate contributions for Hawaiian short-eared owl
mitigation from approved projects into a general fund. This fund will be used for the expressed
purpose of mitigating impacts to Hawaiian short-eared owls. The overall intent is that pooled
resources can be used to fund larger management projects or to resolve larger research questions
targeted at the recovery of Hawaiian short-eared owls on Oahu than could have been supported
through smaller scale investments. In consultation with DOFAW, all parties agreed $25,000 would
be required to mitigate for impacts to Hawaiian short-eared owls.

2.5.2.5 Mitigation for Potential Impacts to the Hawaiian Goose

Mitigation Approach

Given the small size of the Hawaiian goose population on Oahu, the USFWS and DOFAW have
proposed a mitigation approach consisting of funding for habitat management to reduce potential
predation in suitable habitat. Consistent with this recommendation, NPMPP proposes to fund the
construction of a hogwire fence in one of several proposed fenced units in the James Campbell NWR
being managed as Hawaiian goose habitat (Figure 1-6). Details regarding the appropriate amount of
fencing will be determined in consultation with the USFWS and DOFAW.

The proposed fence construction will significantly reduce the predation risk from dogs, which have
been identified as a predator of concern for the Hawaiian goose at this site (J. Charrier, USFWS,
pers. Comm. 2015), and will increase productivity and survival of the Hawaiian goose should the
population grow and use the managed area. The area proposed for management activities contains
suitable Hawaiian goose nesting habitat and is in proximity to the area where an adult pair of
Hawaiian geese nested in the winter of 2013-2014. This area remains an area of frequent use for
the Oahu resident Hawaiian geese (J. Charrier, USFWS, pers. comm. October 2015). Furthermore,
the area is expected to be used by Hawaiian geese into the future, and those birds are expected to
benefit from these actions because: 1) the species exhibits strong site fidelity and natal philopatry
(Banko et al. 1999), 2) the population is assumed to grow over time at least partially due to natural
reproduction, and 3) USFWS is committed to providing long term fence maintenance and
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management of the area. Therefore, this effort is anticipated to reduce threats to the current Oahu
resident Hawaiian geese as well as future offspring or arrivals. Specifically, this effort will increase
productivity and survival of the Hawaiian goose should the population grow and, as expected, use

the managed area.

The James Campbell NWR Comprehensive Conservation Plan and associated NEPA EA address the
proposed mitigation activities. Therefore, this EIS tiers to the exiting NEPA EA (USFWS 2011a) and
impacts to individual resources are not discussed further here.

2.5.3 Post-construction Monitoring

A Post Construction Monitoring Plan (PCMP) will be implemented as a means to document impacts
to the Covered Species as a result of operation of the Project, and to ensure compliance with the
authorized provisions and take limitations of the HCP and the associated ITP and ITL (see Appendix
A of the Project HCP). The monitoring protocol is consistent with post-construction mortality
monitoring being conducted for five other wind projects in Hawaii and elsewhere in the continental
U.S. (Arnett 2005, Kerns et al. 2005, Kaheawa Wind Power, LLC 2006, Arnett et al. 2009, SWCA
2011a, SWCA 2011b, Tetra Tech 2012a).

Key components of the PCMP for the Project include:

Use of NPMPP technical staff and/or contracted biologists with expertise in turbine-

bird /bat interaction studies and implementation of wind energy post-construction
monitoring protocol;

Standardized carcass searches conducted under the operating turbines as described in the
Post-construction Monitoring Plan. Search intensity or approach may be modified with
approval of the USFWS and DOFAW based on the results of standardized monitoring;
USFWS, DOFAW, and ESRC approval is required to implement interim monitoring as
described in the Post-construction Monitoring Plan;

Carcass removal and searcher efficiency trials during standardized carcass searches to
adjust observed fatality numbers for bias associated with the removal of carcasses by
scavengers or other means and the ability of searchers to locate carcasses, respectively (see
Appendix A of the Project HCP);

A Wildlife Education and Incidental Reporting Program for reporting incidental
observations of Project-related fatalities made by onsite staff;

A protocol for the recovery, handling, and reporting of downed wildlife (see Appendix A of
the Project HCP); and

NPMPP will evaluate new technologies and/or methods in post-construction mortality
monitoring that may become available during the permit term for logistical and economic
feasibility as well as their potential to increase monitoring effectiveness.
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3.0 AFFECTED ENVIRONMENT

This chapter presents the environmental, cultural, and socioeconomic resources that have the
potential to be affected by the Proposed Action as described in Chapter 2. Resource areas include
geology and soils; hydrology and water resources; air quality and climate change; noise; hazardous
and regulated materials and wastes; natural hazards; vegetation; wildlife; threatened and
endangered species; socioeconomic resources; historic, archeological and cultural resources; land
use; recreation and tourism; visual resources; transportation; public health and safety;
environmental justice; public infrastructure and services; military interests, and agriculture. For
most resources, impacts would be limited to the wind farm site (specifically areas coinciding with
and immediately adjacent to the Project facilities; Figure 1-2) and HCP mitigation areas. However,
for some resources, a wider geographic area is considered to capture all direct and indirect effects
of the Project. The analysis area and the existing conditions for each resource are described below.

3.1 Geology and Soils

Geologic resources consist of the earth’s surface and subsurface materials, such as soil and bedrock. The
analysis area for geology and soils includes all areas that will be disturbed by construction of the Project,
as well as areas that would be disturbed by activities implemented in the mitigation areas.

3.1.1 Geology

The island of Oahu is the third largest of the Hawaiian islands and is composed primarily of the remains
of two extinct shield volcanoes, Waianae and Koolau (Hunt 1996). Secondary geologic processes,
including subsidence, landslides and slumping, weathering, erosion, sedimentation, and rejuvenated
volcanism, have resulted in substantial modification of these two shield volcanoes (Hunt 1996). The
remnants of these two volcanoes comprise the existing Waianae and Koolau mountain ranges, both of
which consist of large valleys, gullies, and gulches separated by steep ridges. The Waianae Range occurs
in western Oahu and the Koolau Range occurs in eastern Oahu with the central portion of Oahu, which
has been less affected by erosion, forming the saddle between these two ranges (Hunt 1996). The outer
edge of Oahu consists of a flat coastal plain, underlain by sedimentary deposits, which varies in width
from a narrow strip to an area several miles wide (Hunt 1996). In southern Oahu and other areas where
this coastal plain is extensive, the surface of the coastal plain is composed mainly of emerged
Pleistocene reefs and associated marine sediments (Hunt 1996). The wind farm site and waterbird, and
bat mitigation areas lie within the Koolau Range.

The Koolau Range is comprised primarily of Koolau Basalt. The Honolulu volcanic series, which
formed during rejuvenated volcanism, also occur in the southeastern end of the Koolau range (Hunt
1996). The primary constituents of the Koolau Basalt include tholeiitic basalt lavas, feeder dikes of
tholeiitic basalt, and lesser amounts of talus breccia, explosion breccia, cinder, and spatter (Hunt
1996). Erosion of the Koolau Volcano exposed rift zones observed due to the presence of dike
complexes (Garcia 1979; HBWS 2009). These dike complexes consist of dense, usually vertical,

Na Pua Makani Wind Project 3-1



FINAL ENVIRONMENTAL IMPACT STATEMENT

geological structures created by solidification of molten rock within surrounding porous lava flows
(HBWS 2009). Weathering of basaltic rock in the Koolau Range produced erodible, clay-rich soils
(Hunt 1996); however, these residual and alluvial soils, have been removed by streams and surface
runoff and accumulated in valley floors (HBWS 2009).

3.1.1.1 Wind Farm Site

Located at the base of the northern part of the Koolau Range, just above the coastal plain near the
town of Kahuku, the wind farm site ranges in elevation from approximately 3 feet (1 meter) above
mean sea level (amsl) on the northern edge to 614 feet (187 meters) amsl on the southern edge.
The Project Area consists of steep, dissected ridges surrounding gently sloping valleys (Hobdy
2013a). A detailed geotechnical investigation of the wind farm site will be conducted prior to
construction.

3.1.1.2 Hamakua Marsh (waterbird)

The Hamakua Marsh Mitigation Area is located on the edge of the town of Kailua and is adjacent to
Kawainui Marsh, the DLNR-owned and managed waterbird management area. Elevations in the
Hamakua Marsh Mitigation Area range from approximately 3 feet (1 meter) amsl to approximately
23 feet (7 meters) amsl. Hamakua Marsh is a smaller wetland that was historically connected to and
immediately downstream of Kawainui Marsh. Kawainui Marsh is located in the Koolau caldera and
historically (around 4000 BC) was a bay connected to the ocean (DLNR 2013). Hamakua Marsh is a
remnant floodplain that once linked Kawainui Marsh to Kaelepulu Pond (Ducks Unlimited 1992).

3.1.1.3 Poamoho Ridge (bat)

The Poamoho Ridge Mitigation Area is located in the Ewa Forest Reserve above Wahiawa along the
leeward summit of the central Koolau Range. Elevations in the Poamoho Ridge Mitigation Area
range from approximately 1,332 feet (406 meters) amsl to approximately 2,648 feet (807 meters)
amsl. The mitigation area is located on a steep mountainous land in the Koolau Range. The area is
characterized by undulating hills and steep ridges deeply transected by streams (U.S. Army 2010).

3.1.2 Soils

3.1.2.1 Project Area

Under the ALISH classification, the majority of agricultural lands found within the DLNR portion of
the wind farm site are not classified, while the majority of agricultural lands within the
Malaekahana Hui West portion of the wind farm site are classified as Prime Agricultural Lands
(Hawaii State Department of Agriculture 1977). Prime Agricultural Lands are defined as “land best
suited for the production of food, feed, forage, and fiber crops” (Hawaii State Department of
Agriculture 1977). The majority of the soils found within the DLNR portion of the wind farm site,
are classified as Category E (least productive soils) under the University of Hawaii’s Land Study
Bureau'’s (LSB’s) Detailed Land Classification System, while the majority of the soils found within
the Malaekahana Hui West portion are classified as Category B (more productive) (University of
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Hawaii Land Study Bureau 1972). Further information on the ALISH and LSB classification systems
can be found in Section 3.20 — Agriculture.

Soil types mapped in the wind farm site by the Natural Resources Conservation Service (NRCS) are listed
in Table 3.1-1 and displayed in Figure 3.1-1. The dominant soil types in the wind farm site include
Paumalu-Badland complex and Lahaina silty clay (3 to 7 and 7 to15 percent slopes) soils. Paumalu-
Badland complex soils, which make up approximately 36 percent of the Project Area, are well-drained silty
clay Paumulu soils and Badland soils which consist of barren land remaining after Paumulu soils were
removed by wind and water erosion (Foote et al. 1972). Lahaina silty clay soils, which make up
approximately 31 percent of the wind farm site, consist of very deep, well drained soils that formed in
alluvium and residuum weathered from basic igneous rock. Mokuleia clay loam and coral outcrops (found
at elevations below 100 feet amsl) make up approximately 7 and 5 percent of the wind farm site,
respectively. The only soil type found within the wind farm site that is listed by the NRCS as having a
hydric soil component is the Haleiwa silty clay (zero to 2 percent slopes) soil type. This soil type is found
along the southeast boundary and makes up approximately 1 percent of the wind farm site (NRCS 2013).

Portions of the wind farm site, particularly the eastern side, have previously or are currently used
to support agricultural activities. A discussion of the classification of the soils within the site
relative to agricultural productivity is provided as part of Section 3.20 — Agriculture.

Table 3.1-1.  Soil Types in the Wind Farm Site
Soil Name Acres within
(Map Unit | Slope Erosion the Wind
Symbol) (%) Description Permeability | Runoff Hazard Farm Site
Coral or cemented
Coral Outcrop calcareous sand; found on
N/A exposed ocean shore, N/A N/A N/A 32.8
(CR) ;
coastal plains, and foot of
the uplands
Deep, well drained soils
that formed in alluvium
Haleiwa silty derived from basic igneous .
clay (HeA) 0-2 material. Found on fans Moderate Slow Slight 6.4
and in drainageways along
the coastal plains
Deep, well drained soils
that formed in alluvium
Haleiwa silty derived from basic igneous .
clay (HeB) 26 material. Found on fans Moderate Slow Slight 101
and in drainageways along
the coastal plains
Kaena clay 2-6 Deep, poorly drained soils Slow Slow Slight 02
(KaB) formed on alluvium and
colluvium
Jaucas sand 0-15 Excessively drained, Rapid Very slow | Slight (water | 104
(JaC) calcareous soils that occur to slow erosion) to
as narrow strips on coastal severe (wind
plains adjacent to the erosion)
ocean
Kaena clay 6-12 Very deep, poorly drained Slow Slow to Slight 11
(KaC) soils on alluvial fans and Medium
talus slopes
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Table 3.1-1.  Soil Types in the Project Area (continued)
Soil Name Acres within
(Map Unit | Slope Erosion the Wind
Symbol) (%) Description Permeability | Runoff Hazard Farm Site
Very deep, poorly drained
Kaena stony 12-20 | soils on alluvial fans and Slow Medium Moderate 6.8
clay (KaeD)
talus slopes
. . Well-drained soils in
Kawaihapai drainageways and on
clay loam 0-2 lageway Moderate Slow slight 326
alluvial fans on the coastal
(KIA) -
plains
. . Well-drained soils in
Kawaihapai drainageways and on
stony clay 2-6 \ageway Moderate Slow Slight 05
alluvial fans on the coastal
loam (KIaB) -
plains
Kemoo sil Well-drained soils on Moderate to
ty 12-20 | uplands; developed from moderately Medium Moderate 7.7
clay (KpD) - -
basic igneous rocks rapid
Very deep, well drained
soils that formed in
Lahaina silty alluvium and residuum .
clay (LaB) 3-7 weathered from basic Moderate Slow Slight 1187
igneous rock, found on
uplands
Very deep, well drained
soils that formed in
Lahaina silty 7-15 alluvium and reSIdu‘.lm Moderate Medium Moderate 100.0
clay (LaC) weathered from basic
igneous rock, found on
uplands
Well-drained soils along
Mokuleia clay | Nearl | coastal plains; formed in .
loam (Mt) y level | recent alluvium deposited Moderate Very slow | Slight 46.7
over coral sand
Paumalu silty 3.8 Well-drained silty clay soils MO(_ierately Slow slight 130
clay (PeB) on uplands rapid
Paumalu silty Well-drained silty clay soils | Moderately Slow to Slight to
8-15 - - 273
clay (PeC) on uplands rapid medium moderate
Paumalu silty 15-25 Well-drained silty clay soils MO(_ierately Medium Moderate 10.3
clay (PeD) on uplands rapid
Paumalusilty | 25-40 | Well-drained silty clay soils | Moderately Medium Moderateto | 8.6
clay (PeE) on uplands rapid severe
Paumalu- 10-70 | Well-drained silty clay soils | Well-drained Medium to | Moderateto | 251.6
Badland on uplands (Paumulu); silty clay soils rapid severe
complex (PZ) barren land remaining on uplands (Paumalu); | (Paumalu);
after Paumalu soils were Rapid Very severe
removed by wind and (Badland) | (Badland)
water erosion (Badland)
Moderately well-drained
Waialua silty soils formed in alluvium .
clay (WKA) 0-3 weathered from basic Moderate Slow Slight 08
igneous rock.
Waialua silty Well-drained soils on .
clay (WKB) 3-8 alluvial fans Moderate Slow Slight 185
Water (W) N/A N/A N/A N/A N/A 25
Total 706.6
Source: Foote et al. 1972.;NRCS 2014.
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3.1.2.2

Hamakua Marsh (waterbird)

Soil types in the Hamakua Marsh Mitigation Area are listed in Table 3.1-2. Soils in this area are

mapped almost exclusively as Marsh (16.4 acres [6.6 hectare]), with small amounts of Pappaa clay
(1.8 acres [0.7 hectare]), water (4.4 acres [1.8 hectares]), and Jaucas sand (0.1 acre [<0.1 hectare])
also occurring in the mitigation area.

Table 3.1-2.  Soil Types in the Hamakua Marsh Mitigation Area
Soil Name Acres within
(Map Unit | Slope Erosion the Mitigation
Symbol) (%) Description Permeability | Runoff Hazard Area
Wet, periodically flooded
areas covered
Marsh (MZ) | N/a | dominantly withgrasses |/ N/A N/A 16.4
and bulrushes or other
herbaceous plants;
hydric soils
Excessively drained, Water erosion
calcareous soils that Very slight; wind
Jaucas sand 0-15 oceur as narrow strips Rapid slow to erosion severe | o,
(JaC) on coastal plains, slow where
adjacent to the ocean. vegetation has
been removed
Well-drained soils on
Papaa clay 20-35 uplan(_is; formed in Slow Medium Moderate to 18
(PYE) colluvium and residuum severe
derived from basalt
Water (W) N/A N/A N/A N/A N/A 44
Total 22.7

Source: Foote et al. 1972. Soil descriptions from NRCS 2014 and Foote et al. 1972.

3.1.2.3

Poamoho Ridge (bat)

Soil types found in the Poamoho Ridge Mitigation Area are listed in Table 3.1-3. The primary soil
type found in the Poamoho Ridge mitigation area is Rough Mountainous Land. This soil type is

characterized as very steep land, which is typically not stony, broken by numerous intermittent

drainage channels (Foote et al. 1972).

Table 3.1-3.  Soil Types in the Poamoho Ridge Mitigation Area
Soil Name Acres within
(Map Unit | Slope Erosion the Mitigation
Symbol) (%) Description Permeability | Runoff Hazard Area
Poamoho Ridge Mitigation Area
Rock land level to | Areas where exposed rock
(rRK) very covers 25 to 90 percent of | -- -- -- 14
steep the surface
Rough Very steep .land bfoken by
. numerous intermittent
mountainous | -- . -- -- -- 1,271.8
land (rRT) drainage channels;
typically not stony
Total 1,273.2
Source: Foote et al. 1972. Soil descriptions from NRCS 2014.
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3.2 Hydrology and Water Resources

Hydrology and water resources include groundwater, surface water features, and other resources
such as watersheds and floodplains. Surface water features include lakes, rivers, streams, and
wetlands. Groundwater refers to the subsurface hydrologic resources, often described in terms of
depth to the aquifer or water table, water quality, and surrounding geologic composition. Surface
waters, including wetlands and other Waters of the United States (WoUS), within the wind farm site
and mitigation areas are subject to jurisdiction under Section 404 of the CWA and Section 10 of the
Rivers and Harbor Act. Additional regulations related to hydrology and water resources are
outlined in Chapter 5. The analysis area for direct and indirect impacts to hydrology and water
resources includes the wind farm site and mitigation areas.

Stream flow and other hydrologic processes in Hawaii are influenced by the climatic and geological
features of the area, including topography, rainfall, fog drip, and wind patterns (HBWS 2009).
Hawaii streams typically have steep profiles, due to the steep terrain and numerous waterfalls, and
are characteristically flashy, due to localized, heavy storms (DAR 2013). The upper reaches of many
Hawaii streams are within or near areas where volcanic dikes have impounded ground water to a
high level; streams that intersect dike-impounded groundwater are often perennial due to
continual recharge from this groundwater source (CWRM 2008). The majority of the perennial
streams on Oahu are located within the Koolau Range watersheds. Many streams in the Koolau
Range, as well as most on the leeward side of the island, are perennial in their headwaters but
intermittent in the lower reaches (HBWS 2009).

Groundwater in Hawaii provides about 99 percent of the domestic water and 50 percent of freshwater
used in the State (Oki et al. 1999). The State Water Code (HRS §174C) defines groundwater as “any
water found beneath the surface of the earth, whether in perched supply, dike-confined, flowing, or
percolating in underground channels or streams, under artesian pressure or not, or otherwise.”
Groundwater occurs within aquifers, underground beds or layers of permeable rock, sediment, or soil
through which water can easily move. Volcanic-rock aquifers are found throughout the Hawaii islands
and are locally overlain by sedimentary deposits (Oki et al. 1999).

The State Commission on Water Resource Management (CWRM) has assigned hydrologic units or
aquifer sector areas across the Hawaii islands, generally based on regional geology which describes
how water is held and its natural movement (CWRM 2008). These aquifer sector areas also serve as
management boundaries for the regulation and allocation of groundwater resources (HBWS 2009).
The CWRM administers water use regulation programs with the objective of protecting in-stream
flows and maintaining sustainable yields of groundwater in the state (CWRM 2008). The CWRM
defines sustainable yield as “the maximum rate at which water may be withdrawn from a water
source without impairing the utility or quality of the water source as determined by the
commission” (CWRM 2008).
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3.2.1 Surface Water

3.2.1.1 Wind Farm Site

The wind farm site lies within the Oio and Malaekahana watersheds of the Koolau Loa District of
Oahu (Figure 3.2-1). The Oio Watershed is approximately 6,704 acres (2,713 hectares) with a
maximum elevation of 1,850 feet (564 meters; Hawaii Statewide GIS Program 2013). The
Malaekahana Watershed is approximately 4,450 acres (1,800 hectares) with a maximum elevation
of 2,123 feet (647 meters; Hawaii Statewide GIS Program 2013). Average annual rainfall in the wind
farm site ranges from approximately 60 inches (152 centimeters) in the upper elevations to 45
inches (114 centimeters) in the lower elevations near Kahuku (Giambelluca et al. 2013).

The National Hydrography Dataset identified three streams within the wind farm site (Figure 3.2-
2). These streams include: Ohia Stream on the northwestern border of the wind farm site, Keaaulu
Stream which runs through the middle of the wind farm site, and Malaekahana Stream on the
southern border of the wind farm site (Figure 3.2-2). Field surveys conducted in 2013, 2014, and
2015 identified Malaekahana Stream as a perennial stream throughout the wind farm site (Hobdy
2013b, SWCA 2015). The other two streams, Ohia and Keaaulu, are considered intermittent non-
Relatively Permanent Waters as they only flow for 1 to 5 days, one to three times a year, following
larger rains storms (Hobdy 2013b). Keaaulu Stream is a tributary of Malaekahana Stream and joins
Malaekahana Stream at the eastern edge of the wind farm site (Hobdy 2013b). Additionally, the
National Hydrography Dataset identified one ditch/canal as being located in the southern portion of
the wind farm site. During non-wetland water delineation surveys conducted by SWCA (2015;
Appendix I), this ditch/canal appeared to have been filled in and was no longer active. SWCA
determined that this ditch was likely excavated in uplands and was not observed to contribute flow
to another potentially jurisdictional water (SWCA 2015).

Malaekahana Stream is approximately 6 miles (10 kilometers) long flowing from an elevation of
approximately 2,000 feet (610 meters) along the summit ridge of the Koolau Mountains to near
Makahoa Point, at the southern edge of Kahuku, where it enters the ocean (Hobdy 2013b). The
average width of Malaekahana Stream within the wind farm site is 6 to 10 feet (2 to 3 meters) with
an ordinary high water mark (OHWM) of approximately 3 feet (1 meter; Hobdy 2013b).

Keaaulu Stream is approximately 4.8 miles long (7.7 kilometers long) from its headwaters, at an
elevation of approximately 1,400 feet (427 meters), to its confluence with Malaekahana Stream at
Kamehameha Highway (Hobdy 2013b). This stream’s watershed is approximately 1,100 acres (445
hectares) and annual rainfall averages approximately 110 inches (279 centimeters) at its
headwaters to approximately 45 inches (114 centimeters) at its junction with Malaekahana Stream
(Hobdy 2013b). During these intermittent flow events, the stream flow attains a noticeable but
somewhat indistinct OHWM of approximately 2 feet (0.6 meter; Hobdy 2013b). During surveys by
SWCA (2015) it was noted that the majority of the upper (mauka) portion of Keaaulu Stream within
the wind farm site appeared ephemeral due to weak or absent indicators of flow and/or an
ordinary high water mark (SWCA 2015). The average width of Keaaulu Stream within the wind
farm site is 2 to 6 feet (0.2 to 1.8 meters).
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Ohia Stream is approximately 5.0 miles (8.0 kilometers) long and flows from an elevation of 1,700
feet (518 meters) at the summit of the Koolau Range to Kii Wetlands in the James Campbell
National Wildlife Refuge (NWR) north of Kahuku where it enters the ocean (Hobdy 2013b). Average
annual rainfall ranges from approximately 125 inches (318 centimeters) at its headwaters to
approximately 45 inches (114 centimeters) at the coast. Similar to Keaaulu Stream, a noticeable,
although somewhat indistinct, OHWM of approximately 2 feet (0.6 meter) in height is evident
during intermittent flow events along Ohia Stream (Hobdy 2013b). The average width of Ohia
Stream within the wind farm site is 3 to 6 feet (1 to 2 meters).

A preliminary jurisdictional determination was issued by the U.S. Army Corps of Engineers (USACE)
on April 6, 2015 (USACE 2015) concluding that Keaaulu, Ohia, and Malaekahana Streams may be
WoUS requiring a Department of Army permit for any activity resulting in the discharge and/or
placement of dredged or fill materials into these waters. USACE also confirmed that the ditch/canal
located in the southern portion of the wind farm site was determined to not be a WoUS. In addition
to Ohia and Keaaulu streams, Lamaloa Gulch, located to the south of the wind farm site also routes
and discharges runoff generated in the wind farm site into Malaekahana Stream (Belt Collins
Hawaii LLC 2016a).

The National Wetland Inventory (NWI) identified three wetland features within the wind farm site
(Figure 3.2-3) (USFWS 2013a). These features were mapped by the NWI as freshwater emergent
and freshwater forested /shrub wetlands. However, wetland surveys conducted in 2013 determined
that these areas did not qualify as wetlands. These features were assessed following USACE
Guidelines in the summer of 2013 and were identified as two small former plantation ponds and an
associated ditch system (Hobdy 2013b). Neither of the man-made ponds had positive indicators of
wetland hydrology and hydric soils, and they were no longer functioning as wetlands, having
reverted to upland sites (Hobdy 2013b). The ditch and former ponds, originally excavated out of a
sloping upland site, have not been functional for more than 30 years and are currently overgrown
with predominantly upland grasses and trees. If additional wetlands are identified as the Project
progresses, a formal wetland delineation would occur.
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3.2.1.2 Hamakua Marsh (waterbird)

Hamakua Marsh, the 34-acre (14-hectare) proposed waterbird mitigation area, lies within the
Kaelepulu Watershed of the Koolau Poko District (Figure 3.2-4). This watershed is approximately
3,466 acres (1,403 hectares) with a maximum elevation of 1,621 feet (494 meters; HBWS 2012;
DAR and Bishop Museum 2008). Average annual rainfall in the mitigation area is approximately 40
inches (Giambelluca et al. 2013).

The Hamakua Marsh Mitigation Area is located adjacent to Kawainui Marsh, the largest remaining
wetland in Hawaii. Both Hamakua and Kawainui Marshes were designated as Ramsar Wetlands of
International importance in 2005 for their biological, historical, and cultural significance (USACE
2008). The majority of the Hamakua Marsh Mitigation Area consists of freshwater emergent
wetland (Figure 3.2-5) (USFWS 2013a). Hamakua Marsh used to be fed by Kawainui Stream which
flowed from Kawainui Marsh. Currently, the northeastern edge of the mitigation area is bordered
by Hamakua Canal, a manmade canal (Figure 3.2-4). In 1952 Kawainui Stream was deepened to
create Hamakua Canal to help flood control (DLNR 2013). The flood control canal restricted flow to
Hamakua Marsh, altering hydrology of the marsh.

3.2.1.3 Poamoho Ridge (bat)

The 1,273-acre (501-hectare) Poamoho Ridge Mitigation Area lies primarily within the Kaukonahua
Watershed, although the northern parcel also lies within the Poamoho and Helemano watersheds
(Figure 3.2-6). The Kaukonahua Watershed stretches across the Schofield plateau, from the
ridgeline of the Koolau Range to the ridgeline of the Waianae Range. Average annual rainfall at
Poamoho Ridge averages approximately 195 inches (495 centimeters; Giambelluca et al. 2013).
Five perennial and one intermittent stream have been mapped by the NHD within the Poamoho
Ridge Mitigation Area (Figure 3.2-6). The NWI mapped all of these stream segments as containing
riverine wetlands (Figure 3.2-7) (USFWS 2013a). The five perennial streams include Poamoho
Stream, three tributaries of the North Fork Kaukonahua Stream and Helemano Stream. Wetland
and other waters of the U.S. surveys have not been conducted within the Poamoho Ridge Mitigation
Area in association with the Project.

3.2.2  Groundwater

3.2.2.1  Wind Farm Site

The wind farm site is located in the Koolau Loa Aquifer system (aquifer code 30601) of the
Windward Aquifer sector (aquifer code 306) (DLNR 2008). This aquifer system has sustainable
yields of 36 to 41 million gallons per day (mgd) (136 to 155 million liters per day; CWRM 2008).

The upper aquifer in the wind farm site consists of a basal, unconfined aquifer and the lower
aquifer consists primarily of a basal, confined flank aquifer with the eastern portion of the wind
farm site consists of a basal confined dike aquifer (HDOH 1992). The majority of the aquifer in the
wind farm site is currently used for drinking water and the remainder is a potential source of
drinking water and the entire area has a high vulnerability to contamination (HDOH 1992).
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Figure 3.2-5
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Figure 3.2-7
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According to records from the CWRM, four wells serve the wind farm site within the Malaekahana
Hui West, LLC-owned lands. Well No. 4057-06 is permitted to withdraw 0.670 mgd for irrigation to
a turf farm. Well No. 4057-07 is permitted to withdraw 0.300 mgd for irrigation of diversified
agriculture. Well Nos. 3957-01 and 3759-03 are permitted to withdraw 1.244 mgd for truck farms,
taro, and domestic purposes.

Soils in the wind farm site primarily consist of well-drained silty clay soils. These soils, as well as
the limited amount of existing impervious structures or surfaces (e.g., buildings, roads), allow for
precipitation to infiltrate into the groundwater system in the wind farm site. A runoff coefficient (C
value) can be assigned to a particular area or land use (e.g,, industrial, agricultural land) to estimate
the amount of runoff to the amount of precipitation received. The existing C Value assigned to
agriculture areas within the Project Area is 0.3, whereas impervious surfaces such as buildings and
yards are assigned a C Value of 0.9 (Belt Collins Hawaii LLC 2016a).

3.2.2.2 Hamakua Marsh (waterbird)

The Hamakua Marsh Mitigation Area is located in the DLNR Waimanalo Aquifer system (aquifer
code 30604) of the Windward Aquifer sector (aquifer code 306) and has sustainable yields of 10 to
13 mgd (38 to 49 million liters per day; CWRM 2008).

The Hamakua Marsh Mitigation Area consists of an upper aquifer defined as basal, unconfined
sedimentary; and a lower aquifer defined as lower basal, confined, dike (HDOH 1992). The lower,
freshwater (less than 250 mg/1 of chloride) aquifer is currently used for drinking water. The upper
aquifer is slightly saline (250-1,000 mg/1 of chloride).

3.2.2.3 Poamoho Ridge (bat)

The Poamoho Ridge Mitigation Area is located in the Wahiawa Aquifer system (aquifer code 30501)
of the Central Aquifer sector (aquifer code 305) and has sustainable yields of 104 to 141 mgd (394
to 534 million liters per day; CWRM 2008). The Poamoho Ridge Mitigation Area aquifer is a high-
level, unconfined dike aquifer consisting of freshwater that is currently used as a source of drinking
water (HDOH 1992). This aquifer has a high vulnerability to contamination.

3.3 Air Quality and Climate Change

3.3.1 AirQuality

Under the authority of the Clean Air Act (CAA), the Environmental Protection Agency (EPA) has
established nationwide air quality standards to protect public health and welfare. These Federal
standards, known as National Ambient Air Quality Standards (NAAQS), represent the maximum
allowable atmospheric concentrations for six criteria pollutants: ozone, nitrogen dioxide, carbon
monoxide, sulfur dioxide, lead, and particulate matter (i.e., inhalable particulate matter [PM1o]! and

1PMiois defined as particulate matter that is 10 microns or less in aerodynamic diameter. These particles are
typically considered “coarse” particles.
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fine particulate matter [PM25]2). The Clean Air Branch of the Hawaii Department of Health (HDOH)
is responsible for implementing air pollution control in the state and has established Hawaii
ambient air quality standards (HAAQS). Table 3.3-1 lists the State and Federal ambient air quality
standards.

Table 3.3-1.  State and Federal Ambient Air Quality Standards

Standards
Hawaii State Federal Primary Federal Secondary
Air Pollutant Averaging Time Standard Standard?/ Standard?
Carbon Monoxide 1-hour 9 ppm 35 ppm
(CO) 8-hour 4.4 ppm 9 ppm None
] o 1-hour eff. 0.100 ppm
'(\:\'lt(;g?e” Dioxide 1/22/2010 0.04 ppm 0.053 ppm 0.053 ppm
Annual
PM10 24-hour 150 pg/ms 150 pg/ms 150 pg/ms3
Annual3/ 50 pg/m3
PM2 5 24-hour 35 pug/ms3 35 pg/m3
) Annual 15 pg/ms 15 pg/ms
Ozone (03) 8-hour 0.08 ppm 0.075 ppm 0.075 ppm
1-houreff' o 5—-- 0.075 ppm 0.5 ppm
Sulfur Dioxide Gézﬁgl}o 0_'14pppan 0.14 ppm
(S02) 24-hour 0.03 ppm 0.03 ppm
Annual
Lead (Ph) Calendar Quarter 1.5 ug/ms 0.15 ug/ms3 0.15 ug/ms3
Hydrogen Sulfide 1-hour 0.025 ppm None None

Source: State standards HAR § 11-59; Federal standards 40 CFR Part 50

1/ Primary Standards set limits to protect public health, including the health of “sensitive” populations such as asthmatics, children and
the elderly.

2/ Secondary Standards set limits to protect public welfare, including protection against decreased visibility, damage to animals, crops,
vegetation, and buildings.

3/ Due to a lack of evidence linking health problems to long-term exposure to coarse particle pollution, EPA revoked the annual PM10
standard effective December 17, 2006. However, the State still has an annual standard.

Based on measurements of ambient criteria pollutant data, EPA designates areas of the United
States as having air quality equal to or better than NAAQS (i.e., attainment) or worse than NAAQS
(i.e., non-attainment). The CAA general conformity rule requires that projects occurring in
nonattainment and maintenance areas be consistent with the applicable State Implementation Plan.
Maintenance areas are areas that previously violated Federal ambient air quality standards, but
which have now come into attainment of those standards. Because Hawaii is, and always has been,
in attainment for all pollutants, a general conformity analysis is not required for the Project.

[ssues related to air quality that have been raised during the public scoping process for this Project
include 1) the effects the Project could have on ambient air quality, 2) whether the Project would be
in compliance with Federal and State air quality standards, and 3) the levels of air emissions that
would be generated by the Project. These issues are addressed in this section as well as the air
quality portion of Chapter 4.

2PMzsis defined as particulate matter that is 2.5 microns or less in aerodynamic diameter. These particles
are typically considered “fine” particles.
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The analysis area for the air quality analysis includes the full extent of the island of Oahu. This analysis
area includes the entire Project footprint, the extent of proposed mitigation areas (see Chapter 2 for
more details), as well as the full extent of potential project related impacts to air quality.

3.3.1.1 Existing Conditions

In general, air quality in the state of Hawaii is among the best in the nation, primarily because of
consistent trade-winds and limited emission sources. The HDOH and EPA maintain a network of air
quality monitoring stations throughout the islands. Data collected from these monitoring stations
indicate that criteria pollutant levels consistently remain well below State and Federal ambient air
quality standards (HDOH 2012).

The most recent publicly available information for Hawaii regarding air quality are from 2012
(HDOH 2012). Excluding the exceedances that were due to the Kilauea Volcano located on the
island of Hawaii, the State of Hawaii was in attainment of all NAAQS and HAAQS in 2012 (HDOH
2012). The EPA considers volcanos to be natural uncontrollable events and the State of Hawaii
requests exclusion of any volcano-related exceedances on an annual basis.

The closest air quality monitoring station to the Project is the Pearl City Station, which is located
approximately 18 miles to the south of the Project on the leeward side of the island. The station is
located on the roof of the Leeward Health Center within an area that contains commercial,
residential, and light industrial developments. Other air quality monitoring stations on the island of
Oahu include the Honoluly, Sand Island, Kapolei, and Kapolei NCore stations (HDOH 2012).

The highest 24-hour PMoreading recorded at the Pearl City Station in 2012 was 37 micrograms
per cubic meter, while the highest 24-hour PM;sreading was 20.1 micrograms per cubic meter
(HDOH 2012). The annual mean 24-hour PMoreadings recorded at the Pearl City Station in 2012
was 17.9 micrograms per cubic meter, while the annual mean 24-hour PM; s readings was 6.3
(HDOH 2012). These measurements are all below the Federal and State standards (HDOH 2012).
No data is available from the Pearl City Station regarding other air pollutants such as CO, NO>, Os,
SOy, lead, or hydrogen sulfide; however, readings recorded at other air quality monitoring stations
on the island of Oahu are all below the Federal and State standards (HDOH 2012).

The sources of air pollutants located near the Project include windblown dust originating from
overgrazed areas, vehicular emissions on the Kamehameha Highway, fires, agricultural emissions,
and natural volcanic emissions from the volcano on the island of Hawaii. However, pollution from
these sources likely move rapidly through the area as a result of the northeast trade winds that are
present for much of the year. In summary, the analysis area is currently in attainment of all criteria
pollutant levels established by the EPA and the State of Hawaii.

3.3.2 Climate Change

Climate refers to the average weather conditions in a region over a long period of time. The climate
of alocation is affected by its latitude, elevation, and proximity to the ocean. Climatic regions are
typically characterized by temperature, humidity, wind patterns, and rainfall. Greenhouse gases
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(e.g., CO, methane, and nitrous oxide) are chemical compounds found in the earth’s atmosphere that
can trap heat.

[ssues related to climate change that have been raised during the public scoping process for this
Project include 1) the levels of greenhouse gases that would be generated by this Project, 2) the
effect this Project would have on local weather and climate conditions, and 3) the effect climate
change could have on this Project and the local area. These issues are addressed in this section as
well as the climate change portion of Chapter 4 (Section 4.5).

The analysis area for purposes of this climate change analysis is the island of Oahu because climate acts
on a regional scale. Data used in this analysis comes from historic records regarding Oahu’s climate
conditions, as well as current research on possible changes that could occur to Oahu’s climate.

3.3.2.1 Existing Conditions

Hawaii‘s climate is characterized by two seasons: summer (May through September) and winter
(October through April). In general, the Hawaiian Islands have relatively mild temperatures and
moderate humidity throughout the year (except at high elevations), with persistent northeasterly
trade winds and infrequent severe storms (NOAA 2007). However, summer is typically warmer and
drier, with minimal storm events.

The trade winds are prevalent 80 to 95 percent of the time during the summer months, when high
pressure systems tend to be located north and east of Hawaii. During the winter months, the high
pressure systems are located farther to the south, thereby decreasing the prevalence of the trade
winds to about 50 to 80 percent of the time (WRCC 2013).

Despite the strong marine influence resulting from Hawaii‘s insularity, some mountainous areas
exhibit semi-continental conditions. Combined with the rugged and irregular topography, the result
is a diverse climatic condition across the various regions of the state, including significant
geographic differences in rainfall amounts, which range from 20 inches to 300 inches (51 to 762
centimeters; WRCC 2013).

EPA’s 2012 report on global climate change found that “[t]he Earth’s climate is changing,” and that
“[s]cientists are confident that many of the observed changes in the climate can be linked to the increase
in greenhouse gases in the atmosphere, caused largely by people burning fossil fuels to generate
electricity, heat and cool buildings, and power vehicles” (EPA 2012). Like other small islands, Hawaii is
considered vulnerable to global climate change because extreme events (such as rising sea levels,
changes in the frequency of extreme weather, coral-reef bleaching, and ocean acidification) can have
major impacts to islands (Kwong, 2009). Over the past century, the average temperature in the Pacific
[slands region has increased by 0.4 degrees Fahrenheit (°F) (-17.6 degrees Celsius [°C]), and global sea
levels have risen by 4 to 8 inches (10 to 20 centimeters; CIER 2007). The State of Hawaii recognizes the
potential effects that global climate change can have on the state, and have established a State policy
framework to address Hawaii’s greenhouse gas emissions in order to minimize these risks (via Act 234,
Session Laws of Hawaii 2007).
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The wind farm site and mitigation areas are located in the lowland and mountainous areas on the
windward side of Oahu, respectively. The Western Regional Climate Center describes this region as
moderately rainy, having frequent trade-wind showers; partly cloudy to cloudy days are common in this
region and temperatures are more uniform and mild than other parts of the Hawaiian Islands (WRCC
2013). The annual temperatures in this region range from approximately 63 to 88°F (17 to 31°C, and
monthly precipitation ranges between 3.4 and 0.2 inches (8.6 to 0.5 centimeters; WC 2013).

3.4 Noise

Noise would potentially affect the local environment during both construction and operation of the
Project. Sounds originate with a source whether it is a human voice, motor vehicles on a roadway,
or a wind turbine generator (WTG). Sound levels are presented on a logarithmic scale to account for
the large range of acoustic pressures that the human ear is exposed to and is expressed in units of
decibels (dB). For the purposes of the Project acoustic analysis, sound levels are expressed in A-
weighted decibels (dBA), which compensates for the frequency response of the human auditory
system. At any location, both the magnitude and frequency of environmental noise may vary
considerably over the course of the day and week. For construction activities, this variation in noise
levels would be caused primarily by changes in equipment operations and activity locations. For
operational noise conditions, this variation would result primarily from operational conditions such
as higher wind speeds and other changing weather conditions. Two measures commonly used by
Federal, State, and local governments to relate the time-varying quality of environmental noise to
its known effect on people are the equivalent sound level (Leq) and the day-night sound level (Lan).
The Leq is the level of steady sound with the same total (equivalent) energy as the time-varying
sound of interest, averaged over a given time period, often daytime (7 a.m. to 10 p.m.) and
nighttime (10 p.m. to 7 a.m.) periods. The Lqn is the 24-hour Leq with 10 dBA added to the nighttime
sound levels between the hours of 10 p.m. and 7 a.m. to account for the greater sensitivity of people
to sound during the nighttime hours.

Estimates of noise sources and outdoor acoustic environments, and the comparison of relative
loudness, are presented in Table 3.4-1. Appendix D is the Noise Technical Report for the Project and
provides greater detail on the technical aspects and background of acoustical analysis conducted to
support the Project.

Table 3.4-1.  Sound Pressure Levels (Lp) and Relative Loudness of Typical Noise Sources and
Acoustic Environments

Relative Loudness

Sound Level Subjective (perception of different

Noise Source or Activity (dBA) Impression sound levels)
Jet aircraft takeoff from carrier (50 ft) 140 Threshold of pain 64 times as loud
50-hp siren (100 ft) 130 32 times as loud
Loud rock concert near stage 120 16 times as loud
Jet takeoff (200 ft) Uncomfortably loud
Float plane takeoff (100 ft) 110 8 times as loud
Jet takeoff (2,000 ft) 100 4 times as loud

Very loud -

Heavy truck or motorcycle (25 ft) 90 2 times as loud
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Table 3.4-1.  Sound Pressure Levels (Lp) and Relative Loudness of Typical Noise Sources and
Acoustic Environments (continued)

Relative Loudness
Sound Level Subjective (perception of different
Noise Source or Activity (dBA) Impression sound levels)
Garbage disposal 80 Loud Reference loudness
Food blender (2 ft)
Pneumatic drill (50 ft)
Vacuum cleaner (10 ft) 70 Moderate 1/2 as loud
Passenger car at 65 mph (25 ft) 65
Large store air-conditioning unit (20 ft) 60 1/4 as loud
Light auto traffic (100 ft) 50 Quiet 1/8 as loud
Quiet rural residential area with no activity 45
Bedroom or quiet living room 40 Faint 1/16 as loud
Bird calls
Typical wilderness area 35
Quiet library, soft whisper (15 ft) 30 Very quiet 1/32 asloud
Wilderness with no wind or animal activity 25 Extremely quiet
High-quality recording studio 20 1/64 as loud
Acoustic test chamber 10 Just audible
0 Threshold of hearing

Adapted from: Beranek 1988; EPA 1971

3.4.1 Regulatory Framework

A review of noise regulations and guideline criteria applicable to the Project was completed at the
Federal, State, and county level. Details on Federal guidelines and requirements are included in the
Project Noise Impact Assessment (see Appendix D). The Noise Control Act of 1972 (EPA 1972),
along with its subsequent amendments (Quiet Communities Act of 1978 [42 USC 4901-4918]) (EPA
1978), delegates the authority to regulate environmental noise to each state.

3.4.1.1 State of Hawaii Community Noise Regulations

The State of Hawaii regulates noise through the Hawaii Administrative Rule (HAR), Title 11,
Chapter 46, “Community Noise Control”, promulgated on September 11, 1996, and limits sound
generated by new or expanded developments (HDOH 1996). The Hawaii Community Noise
Regulations (HAR 11-46) provide for the prevention, control, and abatement of noise pollution in
the State. The purpose of these rules is to “provide for the prevention, control, and abatement of
noise pollution in the State from the following noise sources: stationary noise sources; and
equipment related to agricultural, construction, and industrial activities” (HAR 11-46). Sound from
routine ongoing maintenance activities is considered part of routine operation and the combined
total of the ongoing maintenance and routine operation are subject to the sound level limits.
However, the Community Noise Control Regulation is not applicable to most moving sources, i.e.,
transportation and vehicular movements. Sound from Project construction and the occasional,
major equipment overhauls is regulated as construction activity.

The State of Hawaii’s limits on noise produced by stationary sources are identified by three
receiving zoning class districts and time periods and are enforceable at the facility property
boundaries. For mixed zoning districts, the primary land use designation is used to determine the
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applicable zoning district class and maximum permissible sound level. For the purposes of

identifying impact conditions, Class A use on Class C Land has been defined at the residential

structure, i.e., agricultural portions of the surrounding properties were considered Class C receivers

and the residences considered Class A receivers. This is considered a conservative regulatory

assessment approach.

As wind energy generation projects may operate at any time during the day or night, the more

stringent nighttime permissible sound level will become the controlling limit. The daytime and

nighttime maximum permissible noise limits are provided in dBA according to zoning districts in

Table 3.4-2. The State of Hawaii’s limits on noise are assumed to be absolute and independent of the

existing acoustic environment; therefore, no baseline sound survey is required to assess

conformity.
Table 3.4-2. Hawaii Maximum Permissible Sound Levels by Zoning District
Maximum Permissible Sound Level
Daytime Nighttime
(7:00am — (10:00pm —
Receiving Zoning Class District 10:00pm) 7:00am)

Class A Zoning districts include all areas equivalent to land zoned

55

45

residential, conservation, preservation, public space, or similar type.

Class B Zoning districts include all areas equivalent to lands zoned for
multi-family dwellings, apartment, business, commercial, hotel, resort, 60 50
or similar type.

Class C Zoning districts include all areas equivalent to lands zoned
agriculture, county, industrial, or similar type.

70 70

Source: Hawaii Administrative Rules §11-46, “Community Noise Control”

The maximum permissible sound levels are assessed and at any point at or beyond the property
line of the facility. Noise levels may exceed the prescribed limits up to 10 percent of the time within
any 20-minute period. Sound level for impulsive noise, as measured with a fast meter response, is
10 dBA above the maximum permissible sound levels for the given receiving zoning class district.
Pursuant to HAR 11-46-7 and HAR 11-48-8, a permit may be obtained for operation of an excessive
noise source beyond the maximum permissible sound levels. Factors that are considered in
granting of such permits include whether the activity is in the public interest and whether the best
available noise control technology is being employed. The standard provides further exemptions to
these limits and further guidance on application, compliance procedures, and penalties. The State
Department of Health is responsible for the implementation, administration, and enforcement of
the statutes.

3.4.2

The noise analysis area for the Project includes Tax Map Keys (TMKs), or parcels, located within 1.2

Existing Acoustic Environment

miles (2 kilometers) (Figure 3.4-1) of the Project and the mitigation areas where noise-producing
activities may occur. The HCP mitigation areas are not included in the detailed noise analysis
because Project operational noise would not occur in these locations; therefore, providing ambient
sound levels in these areas is not necessary. Project components, such as wind turbines and the
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substation, would be located on agriculturally zoned TMKs or HAR 11-46 Class C districts. The
remaining TMKs within the noise analysis area are mostly agriculturally zoned; however, north and
west of Project there are Class A (mostly residential) and Class B (mostly commercial) TMKs. The
most restrictive land use from a noise perspective are the Class A TMKs located approximately
1,575 feet (480 meters) from the nearest proposed wind turbine.

Existing ambient sound levels were monitored in April 2014 at locations dispersed through the
acoustic analysis area (Figure 3.4-1). Baseline sound levels provide the basis for establishing what
the expected change in sound levels would be at noise-sensitive areas (NSAs) in the analysis area,
such as residences and schools. They also provide information on how sound levels vary both
spatially and temporally depending on proximity to area sound sources. Diurnal effects result in
sound levels that are typically quieter during the night than during the daytime, except during
periods when evening and nighttime insect noise may dominate the soundscape. Sources of sound
include passing vehicles on nearby roads, agricultural activities (e.g., off-road vehicles), leaf or grass
rustle during elevated wind conditions, wildlife, and insect noise. Closer to the coastline, breaking
waves also contribute to the overall existing soundscape.

Baseline sound levels were collected at integer wind speeds where the Project would operate
ranging from cut-in to cut-out wind speed conditions, or approximately 10 to 39 feet per second
(ft/s; 3 to 12 meters per second [m/s]). New sound sources would be at least partially obscured
through a mechanism referred to as acoustic masking. Other factors such as insect noise,
agricultural activities, as well as wind-generated sound contributing to ambient levels as airflow
interact with foliage and grasslands, increase masking effects. Wind farms, in comparison to
conventional energy projects, are somewhat unique in that the sound generated by each individual
wind turbine will increase as the wind speed across the site increases, up to a certain maximum
sound level. The baseline sound survey confirmed that as wind speeds increase the background
ambient sound levels also increase resulting in greater masking effects. The lowest background
sound levels typically occur on windless nights when the Project would not be operating. Thus, itis
important that baseline sound level monitoring document the existing sound levels, day and night,
for wind speeds in the range between the wind turbine cut-in and the maximum rated power.

Using mapping and aerial photography of the wind farm site, Tetra Tech selected three long-term
MP locations along the Project’s site limit to be representative of NSAs nearest to the Project. Tetra
Tech attempted to locate monitoring equipment at the structures of the nearest NSA; however,
when Champlin requested access from property owners or leases for deployment of monitoring
equipment, none were agreeable. As a result, Tetra Tech was restricted to placing long-term
monitoring equipment at the Project site limit. To supplement and confirm the applicability of the
long-term data collection, short-term measurements were made from public rights-of-way adjacent
to NSAs, such as sidewalks that did not require land owner access permission. Table 3.4-3 provides
the locations of the long-term (LT-#) and short-term (ST-#) monitoring equipment.
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Table 3.4-3.  Long-Term Monitoring Position Location Summary
UTM Coordinates Distance to
(NAD83 UTM Zone 14 N) Nearest Distance to Nearest

Monitoring | Easting Northing Project WTG Existing Kahuku

Position (m) (m) (m) WTG (m) SLM Serial Number
LT-1 606,540.04 | 2,396,927.75 68.1 326.7 1350 & 14027964
LT-2 607,962.82 | 2,396,713.27 495.8 16742 3140
LT-3 608,537.47 | 239681161 220.6 2,197.0 1403045
ST-1 607,030.73 | 2,397,241.57 640.6 670.6 1403045
ST-2 607,875.34 | 2,396,999.59 783.1 15173 1403045
ST-3 608,444.81 | 239707741 496.2 20171 1403045
ST-4 609,940.67 | 2,395,748.07 12704 3,863.1 1403045
ST-5 606,075.81 | 2,399,058.66 2,2359 474.6 14027964 & 1403045
ST-6 606,962.96 | 2,396,334.02 349.2 10554 14027964
1 meter = 3.3 feet

The short-term measurements demonstrated that the long-term measurements are sufficiently
conservative for estimating baseline conditions in the acoustical study area and are not discussed
further. Additional information on the short-term measurement and more in-depth documentation
of the baseline sound survey is provided in Appendix D. For example, long-term monitoring results
show lower sound levels at the Project site limit than those experienced in the more densely
populated areas where the NSAs are located. As a result, the long-term baseline sound levels may
underestimate the actual sound levels in these areas. Table 3.4-4 provides the monitored sound
levels under hub-height wind speed conditions at each long-term measurement position.

The wind turbines under consideration for the Project reach their highest operational sound power
levels at approximately 23 ft/s (7 m/s). During this wind speed condition, existing sound levels for
the acoustic analysis area range from 45 dBA Leq to 49 dBA Leq during the day and 43 dBA Leq to 48
dBA Leq at night. Impact conditions will be assessed against the monitored baseline sound levels
during 23 ft/s (7 m/s) wind speeds to ascertain the Project contribution at NSAs.

Table 3.4-4.  Baseline Monitoring Results at Integer Wind Speeds
Monitoring | Time dBA Leq by Wind Speed (m/s)

Position of Day | Calm 3 4 5 6 7 8 9 10+
7AM- 40 45 47 50 50 49 51 52 55
10PM

LT-1 10PM-

1/

7AM N/A 43 43 44 47 48 49 50 52
7AM- 46 41 45 50 47 46 47 46 48
10PM

LT-2 10PM-
7AM 47 51 42 46 48 46 44 47 45
7AM- 42 45 45 44 46 45 45 45 49
10PM

LT-3 10PM-
7AM 44 44 43 40 42 43 43 45 45

1/ There were no periods of calm wind conditions during the nighttime monitoring period.

1 meter = 3.3 feet
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3.4.2.1 Hamakua Marsh (waterbirds)

At the Hamakua Marsh Mitigation Area existing ambient sound levels are expected to be low.
However, they may be sporadically elevated due to roadway noise or periods of human activity
adjacent to the marsh.

3.4.2.2 Poamoho Ridge (bats)

At the Poamoho Ridge Mitigation Area noise levels are low and primarily consist of existing sources
(e.g., wind). Sources of sound include ongoing DLNR restoration activities (e.g., off-road vehicles,
helicopters), leaf or grass rustle during elevated wind conditions, wildlife and insect noise.

3.5 Hazardous and Regulated Materials and Wastes

The Institute of Hazardous Materials Management (IHMM 2014) defines a hazardous material as
any item or agent (biological, chemical, or physical) that has the potential to cause harm to humans,
animals, or the environment, either by itself or through interaction with other factors.

The term may also have specific definitions for certain purposes, such as the definitions used by the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the
Resource Conservation and Recovery Act (RCRA).

Hazardous materials and wastes are subject to many regulations at the Federal, State, and local
levels. The primary Federal agencies responsible for regulating hazardous materials and wastes are
EPA, the Occupational Safety and Health Administration (OSHA), and the U.S. Department of
Transportation.

Petroleum products and solid waste are included in this section. Common petroleum products
include gasoline and diesel fuel. Solid waste is generally defined as discarded material. EPA defines
solid waste as "any garbage or refuse, sludge from a wastewater treatment plant, water supply
treatment plant, or air pollution control facility and other discarded material, including solid, liquid,
semi-solid, or contained gaseous material resulting from industrial, commercial, mining, and
agricultural operations, and from community activities” (EPA 2013).

The analysis area for hazardous and regulated materials and wastes includes all areas that could be
affected by conditions at the wind farm site, the routes of travel to and from the Project, as well as
the mitigation areas.

3.5.1 Wind Farm Site

A Phase | Environmental Site Assessment (Tetra Tech 2014a) of the wind farm site was performed
in 2014 to assess the potential presence of hazardous materials on the site. The Phase I was
conducted in accordance with ASTM International Standard E1527-13, Standard Practice for
Environmental Site Assessments: Phase | Environmental Site Assessment Process, and included a
visual site inspection, interviews with persons familiar with the property, and a review of current
and historical property records.
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The Phase I assessment did not find evidence that hazardous materials, solid waste, or petroleum
products have been released to the environment in or around the wind farm site. There was no
evidence of the presence of storage of hazardous materials; improper disposal of hazardous wastes,
dumping, or landfilling; or wastewater such as pits, ponds, or lagoons. There were no solid waste
dumpsters or waste staging areas at the wind farm site.

No evidence of the presence of underground storage tanks was observed. Four 500-gallon (1,893-
liter) aboveground storage tanks (ASTs) labeled “United States Army JP-8" (jet fuel) were observed
in grassy areas located on the northeastern portion of the wind farm site. The ASTs were observed
to be intact and empty. No areas of ground staining or evidence of a release were observed adjacent
to or in proximity to the ASTs. Based on an interview with the Site Manager, the four ASTs have
never been used and will reportedly be used to hold water for an aquaponic system. In addition, an
approximately 1,000-gallon (3,785-liter) water AST was observed adjacent to a water pump house.

An empty metal 55-gallon (208-liter) drum with a hand pump was observed in a vegetated area on
the northern portion of the wind farm site. The drum was labeled as “fuel”, and no areas of ground
staining or evidence of a release were observed adjacent to the 55-gallon (208-liter) metal drum.
The drum was observed to be dented and rusted, however there were no visible perforations.

Heavy construction equipment, which may contain hydraulic components, was observed in a
construction area along a dirt road on the eastern portion of the wind farm site. There was no
evidence or leaks or spills observed in association with the heavy construction equipment.

Four pole-mounted transformers were observed on the northeastern portion of the wind farm site.
In addition, one pole-mounted transformer was observed adjacent to the northern corner and one
pole-mounted transformer was observed along the eastern boundary of the wind farm site. The
transformers are owned and maintained by the Hawaiian Electric Company, Inc., and were not
labeled with respect to polychlorinated biphenyls (PCBs) content. No evidence of leaks or spills was
observed in association with the transformers.

Portions of the wind farm site are being used and/or have been used for agricultural purposes.
Signage was observed across the wind farm site indicating the historical application of pesticides.
No pesticides, herbicides, or landscaping chemicals were observed to be stored at the wind farm
site; however, the interiors of buildings (warehouse building and sheds) were not inspected and the
individual or contractor responsible for pesticide application was not interviewed. No evidence of
herbicide or pesticide misuse was observed on the wind farm site during the site visit. No
indications of the presence of onsite agricultural chemical mixing areas (current or past), chemical
dumping or improper storage were observed.

A 4,510-square foot (419-square meter) warehouse building located on the eastern portion of the
wind farm site was constructed in 1975. Based on the date of construction of the warehouse
building, asbestos containing materials and lead based paint may potentially be present.
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3.5.2 Hamakua Marsh (waterbird)

Hamakua Marsh lies in the eastern portion of Kawainui Marsh. Document review of available
resources did not find evidence that hazardous materials, solid waste or petroleum products have
been released to the environment at Hamakua Marsh.

Kapaa Landfill, Kapaa Industrial Park, Kapaa Refuse Transfer Station and the former Kalaheo
Sanitary Landfill are located west of Kawainui Marsh, but no evidence has been found that the
proximity of these properties introduced hazardous materials to Hamakua Marsh. Some sections of
Kapaa Quarry Road, which runs along the western border of Kawainui Marsh, have a history of
illegal dumping, particulary rubbish and bulky items (DLNR 2011).

During vegetation management and removal at Hamakua Marsh, herbicides are being used in
accordance with applicable Best Management Practices (BMPs). The use of herbicides is limited to
all applicable State and Federal regulations, and the herbicides must be used according to EPA
restrictions and labeling (USACE Undated).

3.5.3 Poamoho Ridge (bat)

The Poamoho Biological Surveys Report (DLNR Undated) states that chemical weed control
treatment is used at Poamoho Ridge to target weeds. Neither the amount nor the type of chemical
used is described in the report. Site access is limited, making dumping of hazardous materials, solid
waste or petroleum products unlikely. No additional information was found about any evidence
that hazardous materials, solid waste or petroleum products have been released to the
environment at Poamoho Ridge.

3.6  Natural Hazards

A natural hazard is a naturally occurring event that could negatively affect people, infrastructure,
and/or the environment. Many natural hazards can be triggered by another event, though they may
occur in different geographical locations, for example, an earthquake can trigger a tsunami in an
entirely different geographic area. Natural hazards that can affect the Hawaiian Islands and Oahu
include hurricanes and tropical storms, tsunamis, earthquakes, flooding, and wildfire. Because
natural hazards occur on a regional scale, the analysis area for impacts associated with natural
hazards includes the island of Oahu.

3.6.1 Hurricanes and Tropical Storms

Hurricanes develop over warm tropical oceans, and have sustained winds that exceed 74 mph (119
kph). Based on the Saffir-Simpson Hurricane Wind Scale (NOAA 2013a) there are five categories of
hurricanes:

Category 1 has sustained winds between 74 and 95 mph (119 and 153 kph);
Category 2 has sustained winds between 96 and 110 mph (154 and 177 kph);
Category 3 has sustained winds between 111 and 129 mph (179 and 208 kph);
Category 4 has sustained winds between 130 and 156 mph (209 and 251 kph; and
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Category 5 is sustained winds greater than 157 mph (253 kph).

The Central Pacific Hurricane season runs from June 1 to November 30. Hurricanes are relatively
rare in Hawaii; only five hurricanes have caused serious damage to the islands since 1950
(Businger 1998). No recorded hurricane has made landfall on the island of Oahu, although a few of
these hurricanes have affected Oahu through high winds and flooding.

Tropical storms are similar to hurricanes, except that the sustained winds are below 74 mph (119
kph). These events can also produce torrential rains. Tropical storms occur more frequently in than
hurricanes and typically pass sufficiently close to Hawaii every 1 to 2 years to affect the weather in
some part of the Islands (WRCC 2013).

The topography of the Hawaiian Islands can funnel and amplify winds across ridges and through
island channels. Additionally, the mountainous topography focuses rains on mountain slopes, in
some cases resulting in destructive flash floods and landslides in the valleys below (Businger 1998).
As aresult, even a relatively weak tropical storm can potentially result in considerable damage
(Businger 1998).

3.6.2 Tsunamis

Tsunamis are large, rapidly moving ocean waves triggered both by disturbances around the Pacific
Rim (i.e. teletsunamis) and by earthquakes and landslides near Hawaii (i.e., local tsunamis) (USGS
2013). Tsunami waves travel at speeds of 300 to 600 mph, and the first wave may not be the largest
one (Pacific Disaster Center 2013). Tsunami hazards include not only the powerful waves, but also
large debris within the waves and flooding of low-lying areas (Pacific Disaster Center 2013).
Tsunamis have resulted in more lost lives in Hawaii than all other natural disasters combined
(Pacific Tsunami Museum 2013). Approximately 221 people in Hawaii were Killed by tsunamis in
the 20th century (USGS 2013). Twenty-six tsunamis with flood elevations greater than 3.3 feet (1
meter) have made landfall in the Hawaiian Islands during recorded history, and 10 of these had
significant damaging effects on Oahu (Fletcher et. al. 2002). This translates to a recurrence interval
of one large tsunami making landfall on the Hawaiian Islands once every 7 years and a damaging
tsunami reaching Oahu every 19 years (Fletcher et. al. 2002). However, since 1976, there have been
no large tsunamis recorded in all of Hawaii (Fletcher et. al. 2002).

A small portion of the northeastern edge of the wind farm site, near Kamehameha Highway, is
within the Civil Defense Tsunami Evacuation Zone (NOAA 2013b). No portions of the Poamoho
Ridge and Hamakua Marsh mitigation areas are within Civil Defense Tsunami Evacuation Zone.

3.6.3  Earthquakes and Seismicity

Earthquakes in Hawaii are often linked with volcanic activity, and are an important part of the
island-building process (USGS 2001). On the island of Hawaii, numerous small volcanic earthquakes
are triggered by eruptions and magma movement within the presently active volcanoes of Kilauea,
Mauna Loa, and Lo'ihi. Tectonic earthquakes tend to produce larger earthquakes and occur in areas
of structural weakness at the base of these active volcanoes or deep within the Earth's crust
beneath the Island of Hawaii (USGS 2001). Occasionally, these larger tectonic earthquakes may be
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felt in Oahu, including the Honomu Earthquake of 1973 which occurred beneath the Hamakua Coast
of the island of Hawaii.

The Uniform Building Code (UBC) was developed to regulate building codes in specific areas to
account for seismic hazards. The UBC's seismic hazard classification system is based on expected
ground shaking strength and probability of shaking occurring within a specified time (USGS 2001).
Hawaii has four UBC seismic hazard zones. According to the U.S. Geological Survey (USGS), Zone 0
means that there is “no chance of severe ground shaking” and a seismic hazard rating of 4 means
that there is a “10 percent chance of severe shaking in a 50-year interval” (USGS 2001). The entire
island of Oahu has a UBC seismic risk zone ranking of 2A (USGS 2001), which indicates a low level
of seismic risk.

3.6.4  Flooding

Potential flood hazards are identified by the Federal Emergency Management Agency (FEMA)
National Flood Insurance Program and are mapped on the Flood Insurance Rate Maps. The maps
classify land into zones depending on the potential for flood inundation.

3.6.4.1 Wind Farm Site

The wind farm site lies within several flood zones. Designations for these flood zones include
(FEMA 2013a; 2013b):

Zone A — areas mapped as being within the 100-year (1-percent-annual-chance) floodplain;
however, hydraulic analysis has not been conducted in these areas and base flood
elevations are not listed.

Zone AE — area mapped as being within the 100-year (1-percent-annual-chance) floodplain
and base flood elevations have been derived from detailed hydraulic analyses for these
areas.

Zone AEF — areas that lie within the floodway of a stream. The floodway is the channel of the
stream plus any adjacent areas that must be kept free of encroachment so that the 1-
percent-annual chance flood can be carried without substantial increases in flood heights.
Zone D — areas where analysis of flood hazards has not been conducted and flood hazards
are undetermined.

Zone X — areas determined to be outside the 0.2-percent-annual-chance (or 500-year)
floodplain.

Zone XS — areas between the limits of the 100-year (1-percent-annual-chance) and 500-year
(0.2-percent-annual-chance) floodplains, including areas inundated by 100-year flooding
with average depths of less than 1 foot.

According to the Flood Insurance Rate Maps, the wind farm site is located predominantly within
Flood Zones D and X (Figure 3.6-1). Small portions of the wind farm site are located in Flood Zones
A, AE, AEF, and XS. The portions of the wind farm site mapped as Zone AEF include areas adjacent
to Malaekahana and Keaaulu streams. Improvements within the floodway are limited to surface
pavements and power transmission lines which are not expected to change the conveyance
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capacity of the floodway (Belt Collins Hawaii LLC 2016a). All the proposed wind turbines would be
located within areas classified as Zone X or Zone D.

3.6.4.2 Hamakua Marsh (waterbird)

The Hamakua Marsh mitigation area lies within areas designated by FEMA as Flood Zones AE, AEF,
and X (Figure 3.6-2). The classifications for flood zones AE and X are as defined above under wind
farm site. Much of the northern portion of the mitigation area is mapped as being within a Zone AEF
(Figure 3.6-2). Zone AEF is defined as the areas that lie within the floodway of a stream. The
floodway is the channel of a stream plus any adjacent areas that must be kept free of encroachment
so that the 1-percent-annual-chance flood can be carried without substantial increases in flood
heights (FEMA 2013a).

3.6.4.3 Poamoho Ridge (bat)

The Poamoho Ridge Mitigation Area lies within areas designated by FEMA as Flood Zone D, where
analysis of flood hazards has not been conducted and flood hazards are undetermined.

3.6.5 Wildfire

Fire is believed to have been infrequent in the lowlands of the Hawaiian Islands prior to human
settlement. Wildfires have increased in frequency with Polynesian and European colonization, the
introduction and spread of invasive species, and the cessation of feral and domestic ungulate
grazing (LaRosa et al. 2008). Fires of volcanic origin occurred in Hawaii prior to human
colonization and continue today; however, these fires are intermittent and geographically localized
(LaRosa et al. 2008). Currently, wildfires in the Hawaiian Islands occur most commonly in lowland
communities, with human activity as the primary cause. From the early- to mid-20th century, the
number of fires throughout Hawaii has increased six-fold and the average acres burned has
increased five-fold (Cuddihy and Stone 1990).

Wildfires have resulted in extensive damage to life and property and pose an ecological threat to
endemic flora and fauna in the Hawaiian Islands (Chu et al. 2002). Hawaii’s native ecosystems are
not adapted to wildfire; therefore, wildfire can result in impacts to native species and can facilitate
the proliferation of non-native invasive species (LaRosa et al. 2008). Other effects of wildfire
include increased soil erosion and runoff and decreased water quality.

Since 2000, 114 wildfires have occurred in the vicinity of the wind farm site, including 10 in the
adjacent Kahuku Training Area that were ignited due to military training activities (The Center for
Environmental Management of Military Lands 2014). All these fires have been small in size (less
than 2.5 acres [1 hectare] on average), with the largest fire covering 10.1 acres.
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Figure 3.6-1
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Figure 3.6-2
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eFuels within the wind farm site include a variety of grass, grass and shrub, and shrub communities,
as well as small patches of timber. Additionally, much of the wind farm site is located in existing
agricultural fields which are generally unburnable as currently utilized (Beavers 2014). Grasses
comprise a substantial portion of the surface fuels in the wind farm site, including in the timber and
shrub communities. Dominant grasses in these communities include highly flammable guinea grass
(Urochloa maxima) and California grass (Urochloa [Brachiaria] mutica). Additionally, there are
patches of common ironwood (Casuarina equisetifolia) and eucalyptus (Eucalyptus spp.) trees in the
wind farm site, both of which can contribute to fire control problems under dry conditions (Beavers
2014).

Climatic conditions in the vicinity of the wind farm site include high relative humidity, with monthly
average humidity never dropping below 65 percent, and high precipitation, with average monthly
rainfall never dropping below 1.5 inches (3.8 centimeters). These conditions tend to prohibit the
production of fires (Beavers 2014). Live herbaceous moisture in the wind farm site is high
(exceeding 120 percent) indicating that fire behavior will generally be dampened by the presence
of live fuels (Beavers 2014). Additionally, an analysis of potential fire behavior in the wind farm site
under the 50th, 80th, and 97th percentile weather conditions, using weather data from the Kahuku
Remote Automated Weather Station (RAWS), determined that even under extreme weather
conditions (97th percentile), probability of ignition was extremely low (43 percent probability)
(Beavers 2014). Weather at these extreme conditions normally produces ignition probabilities in
excess of 90 percent (Beavers 2014).

3.7  Vegetation

General vegetation communities and plant species found within the wind farm site and mitigation
areas are briefly described below. Federal or State threatened, endangered, or candidate plant
species are discussed in Section 3.9 — Threatened and Endangered Species. The analysis area for
vegetation includes the Project construction footprint, as well as areas that would be disturbed by
activities implemented in the mitigation areas plus a 0.25-mile (0.4-kilometer) buffer around these
areas. This area encompasses the areas where potential direct effects to vegetation could occur as
well as areas where indirect effects to vegetation, such as invasive plant species introduction and
spread or increased fire risk could occur. Existing vegetation conditions in the wind farm site are
based on botanical surveys conducted in the wind farm site in 2013 (Hobdy 2013a). Existing
vegetation conditions in the mitigation areas were derived from various management plans, cited
below as appropriate.

3.7.1  Wind Farm Site

Botanical surveys of the wind farm site were conducted in June 2013 (Hobdy 2013a; Appendix E).
The objectives of these surveys were to characterize vegetation communities within the wind farm
site and to determine the presence of Federal or State threatened, endangered, or candidate, plant
species. As stated above, Federal and State threatened, endangered, and candidate plant species are
discussed in Section 3.9 — Threatened and Endangered Species.
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The wind farm site is surrounded by agricultural farm lands to the north and east and by
undeveloped forested lands to the west and south (Hobdy 2013a). Vegetation in the wind farm site
consists mostly of low, windblown shrubs and trees on the ridge tops with larger trees and brush
on slopes and in gullies.

Prior to European colonization, the lower, more gently sloping lands in the wind farm site and
vicinity would have been extensively farmed by the large Hawaiian population that lived in the
lower valleys and along the seashore (Hobdy 2013a). The ridges would have been covered by
native shrubs such as ulei (Osteomeles anthyllidifolia), akia (Wikstroemia oahuensis), iliahi aloe
(Santalum ellipticum), and uhaloa (Waltheria indica) (Hobdy 2013a). Much of the area was
converted for sugar cane (Saccharum officinarum) production in the late 1800s. The lowlands were
cleared, plowed, burned, and harvested, while the steeper land was used to pasture plantation
horses and mules (Hobdy 2013a). Sugar cane production was discontinued in the 1980s and the
land was put into crop agriculture or left idle (Hobdy 2013a).

Currently, the vegetation within the wind farm site is predominantly non-native shrubland and
forest dominated by a mixture of aggressive non-native weedy species that took over following the
abandonment of agricultural production of sugar cane. Only a few persistent native plants have
been able to compete and survive (Hobdy 2013a). Common ironwood, a non-native tree, was the
most abundant species observed in the wind farm site during field surveys in 2013. Other common
non-native species observed were koa haole (Leucaena leucocephala), octopus tree (Schefflera
actinophylla), parasol leaf tree (Macaranga tanarius), Java plum (Syzygium cumini), Formosa koa
(Acacia confusa), strawberry guava (Psidium cattleianum), Koster’s curse (Clidemia hirta),
beggarstick (Bidens alba), Guinea grass, pitted beardgrass (Bothriochloa pertusa), spanish clover
(Desmodium incanum), huehue haole (Passiflora suberosa), and Jamaica vervain (Stachytarpheta
jamaicensis).

A total of 134 plant species were identified during botanical surveys, only 19 of which were native
species, including 5 endemic species. Native species present were largely intermixed with non-
native species with the exception of a few ridge tops where a number of native shrub species also
occur. The native shrub ulei was also seen forming large monotypic patches on ridge tops. Other
common native species observed in the wind farm site include uhaloa, huehue (Cocculus
orbiculatus), and akia. Each of the native species present in the wind farm site is known from
multiple islands, and none are rare. No Federal or State threatened, endangered, or candidate plant
species were detected. Additionally, no plant species proposed for listing or special status plant
species were detected. No portion of the wind farm site has been designated as critical habitat for
any listed plant species. Table 3.7-1 lists the native plant species recorded in the wind farm site by
Hobdy (2013a). A complete list of plant species observed during botanical surveys of the wind farm
site is provided in Appendix E.
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Table 3.7-1.  Native Hawaiian Plants Observed in the Wind Farm Site

Scientific Name Common Name ‘ Statust/ | Abundance?’

FERNS
Dicranopteris linearis uluhe, staghorn fern indigenous rare
Nephrolepis exaltata nianiau, sword fern indigenous uncommon
Psilotum nudum moa; whisk fern indigenous rare
Pteridium aquilinum var. decompositum kilau, bracken fern endemic rare
Sphenomeris chinensis palaa indigenous rare
MONOCOTS
Carex wahuensis Oahu sedge endemic rare
Chrysopogon aciculatus piipii, golden beardgrass indigenous uncommon
Dianella sandwicensis ukiuki indigenous uncommon
Heteropogon contortus pili grass indigenous rare
DICOTS
Cassytha filiformis kaunaoa pehu indigenous rare
Cocculus orbiculatus Huehue indigenous common
Styphelia (Leptecophylla) tameiameiae Pukiawe indigenous rare
Osteomeles anthyllidifolia ulei indigenous common
Peperomia latifolia alaala wai nui endemic rare
Psydrax odorata alahee indigenous rare
Santalum ellipticum iliahi aloe, coast sandalwood endemic uncommon
Scaevola (taccada) sericea naupaka kahakai indigenous rare
Waltheria indica uhaloa indigenous common
Wikstroemia oahuensis akia endemic common
1/ endemic = native only to Hawaii; indigenous = native to Hawaii and elsewhere
2/ Abundance within wind farm site: common = widely scattered or locally abundant; uncommon = sparsely scattered or in a few

small patches; rare = few isolated individuals

3.7.2 Hamakua Marsh (waterbird)

The Hamakua Marsh Mitigation Area is located on the edge of the town of Kailua and is adjacent to
Kawainui Marsh, the largest remaining wetland in Hawaii (USACE 2008). Hamakua Marsh is a
smaller wetland that was historically connected to and immediately downstream of Kawainui
Marsh. Both Hamakua and Kawainui Marshes were designated as Ramsar Wetlands of International
importance in 2005 for their biological, historical, and cultural significance (USACE 2008).
Hamakua Marsh used to be fed by Kawainui Stream which flowed from Kawainui Marsh. Currently,
the northeastern edge of the mitigation area is bordered by the manmade Hamakua Canal.
Currently, Hamakua Marsh is designated as a Hawaii State Wildlife Sanctuary and is managed by
the Division of Forestry and Wildlife (DOFAW).

Vegetation communities within the mitigation area consists of a mix of upland tree, shrub, and
groundcover species along the Hamakua Canal and emergent and aquatic wetland vegetation
adjacent to and within the marsh. Vegetation surveys of the marsh conducted in 1992, as part of the
environmental assessment for the Hamakua Wetland Protection and Enhancement Project, found
that the vegetation along Hamakua Canal was dominated by non-native tree and shrub species
including red mangrove (Rhizophora mangle), kiawe (Prosopis pallida), Christmas berry (Schinus
terebinthifolius), fiddlewood (Citharexylum spinosum), koa haole, Chinese banyan (Ficus
microcarpa) (Ducks Unlimited, Inc. 1992). Ground cover along the canal was dominated by non-
native invasive grasses. The non-native shrub, Indian fleabane (Pluchea indica), and non-native
groundcover, pickleweed (Batis maritima), occurred in the transition zone between the canal and
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the wetland areas (Ducks Unlimited, Inc. 1992). Seashore paspalum (Paspalum vaginatum), a non-
native grass species, was the dominant emergent species within the marsh. Common native
emergent species observed within the marsh include bulrush (Schoenoplectus [Bolboschoenus]
maritimus), water hyssop (Bacopa monnieri), and ditchgrass (Ruppia maritima) (Ducks Unlimited,
Inc. 1992).

3.7.3  Poamoho Ridge (bat)

Consisting of native, high-elevation forest, the Poamoho Ridge Mitigation Area is located almost
entirely in the Ewa Forest Reserve above Wahiawa along the leeward summit of the central Koolau
Range. Vegetation communities in the mitigation area include ohia (Metrosideros spp.)/olapa
(Cheirodendron spp.) native wet forest, ohia/koa (Acacia koa) native wet forest, and mixed
windswept native shrubland along summit areas (U.S. Army 2008). Native wet forest vegetation
includes Metrosideros spp., Cheirodendron spp., Cibotium spp, Illex anomala, Pritchardia martii,
Myrsine sandwicensis, and Perrottetia sandwicensis. Native understory vegetation includes fern and
moss species (OANRP 2012). Habitat along Poamoho Ridge is steadily decreasing in quality due to
the presence of invasive plant species are and feral pigs (M. Zoll, DLNR, pers. comm. 2013).
Additional, threats to native vegetation include slugs, ants, rats, and potentially fire. The DLNR has
secured funding and is in the process of installing fencing around the mitigation area parcels to
deter feral pig use. However, funding for long-term forest restoration and management of this area
including fence maintenance, pig removal, and invasive species removal has not been secured.

3.8 Wildlife

This section describes the non-listed wildlife in the vicinity of the Project including common
wildlife species, migratory and endemic bird species that are protected under the Migratory Bird
Treaty Act (MBTA), and other indigenous avian species of concern. Threatened and endangered
species are addressed in detail in Section 3.9. The analysis area for impacts to wildlife includes the
wind farm site and the mitigation areas. This encompasses all potential effects to wildlife and
wildlife habitats including habitat loss and alteration and direct mortality within the footprint of
the Project (area of disturbance associated with Project structures), as well as areas extending
beyond where wildlife could be exposed to disturbance. This area also includes potential beneficial
effects of HCP mitigation activities.

3.8.1 Surveys Completed

Field surveys to document wildlife within the wind farm site included walk-through general
biological surveys (Hobdy 2013a), avian count surveys (Tetra Tech 2014b), and radar and
audiovisual surveys for bats and seabirds (Sanzenbacher and Cooper 2013). General wildlife
surveys were conducted in June 2013 (see Appendix E). Avian point count surveys were conducted
monthly from October 2012 to October 2013 at two locations within and representative of the wind
farm site and two points near wetland habitat in the vicinity of the wind farm site. The radar and
audiovisual surveys for endangered seabirds and acoustic monitoring for bats are discussed in
Section 3.9 — Threatened and Endangered Species.
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3.8.2 Wind Farm Site

Wildlife habitat in the wind farm site consists of agricultural lands, grassland, shrub-scrub, and

dryland forest. The existing vegetation includes many introduced species and there are no

contiguous patches of native vegetation present. Vegetation communities are described in detail in

Section 3.7.1. The wind farm site provides habitat for a variety of birds, most of which are non-

native, as well as for several non-native mammal species and numerous invertebrates. There are no

wetlands or waterbodies within the wind farm site and there are no areas where congregations of

birds occur.

3.8.21

Non-listed Wildlife

Twenty-six avian species were observed during field surveys or incidentally within the wind farm site in

2012 and 2013. Songbirds and waterbirds (primarily cattle egrets) were the most common. Most are

widespread and common introduced species associated with low elevation habitats throughout Oahu,

or indigenous species that occur in lowland habitats throughout the Hawaiian Islands as residents or

migrants, and may use the wind farm site for foraging or nesting (Table 3.8-1).

Table 3.8-1.  Bird Species Observed in the Wind Farm Site
Protected
Common Name Scientific Name Statust/ Status2/
Barn owl Tyto alba non-native; resident MBTA
Black-crowned night heron Nycticorax nycticorax indigenous; resident MBTA
Bristle-thighed curlew Numenius tahitiensis indigenous; migrant MBTA
Cattle egret Bubulcus ibis non-native; resident MBTA
Common myna Acridotheres tristis non-native; resident none
Common peafowl Pavo cristatus non-native; resident none
Common waxbill Estrilda astrild non-native; resident none
Great frigatebird Fregata minor indigenous; resident MBTA
House finch Carpodacus mexicanus non-native; resident MBTA
Japanese bush-warbler Cettia diphone non-native; resident none
Japanese white-eye Zosterops japonicas non-native; resident none
Laysan albatross Phoebastria immutabilis indigenous; breeder MBTA
Northern cardinal Cardinalis cardinalis non-native; resident MBTA
Nutmeg mannikin Lonchura punctulata non-native; resident none
Pacific golden-plover Pluvialis fulva indigenous; migrant MBTA
Red avadavat Amandava amandava non-native; resident none
Red junglefowl Gallus gallus non-native; resident none
Red-billed leiothrix Leiothrix lutea non-native; resident none
Red-crested cardinal Paroaria coronate non-native; resident none
Red-vented bulbul Pynonotus cafer non-native; resident none
Red-whiskered bulbul Pycnonotus jocosus non-native; resident none
Rock pigeon Columba livia non-native; resident none
Spotted dove Streptopelia chinensis non-native; resident none
White-rumped shama Copsychus malabaricus non-native; resident none
White-tailed tropicbird Phaethon lepturus indigenous; migrant MBTA
Zebra dove Geopelia striata non-native; resident none
1/ indigenous = native to Hawaii and elsewhere
2/ MBTA = Migratory Bird Treaty Act
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Aside from the Hawaiian hoary bat (Lasiurus cinereus semotus) (addressed in detail in Section 3.9),
all land mammals in Hawaii are introduced. Four mammalian species were observed during
biological surveys. In addition to the Hawaiian hoary bat, three species of introduced mammals
were also observed during general biological surveys including: small Indian mongoose (Herpestes
auropunctatus), domestic cat (Felis catus), and domestic dog (Canis lupis familiaris). All of these
species are widespread in the Hawaiian Islands and on Oahu. See the Biological Survey Report
(Hobdy 2013a) in Appendix E for additional discussion of invasive species.

Twenty species of invertebrates were also identified during the general biological surveys (Hobdy
2013a). This includes 18 species of insects and two species of mollusk (Appendix E). With the
exception of the globe skimmer (Pantala flavescens), an indigenous dragonfly, all invertebrates are
widespread introduced species. The globe skimmer is widespread in Hawaii and across the planet
(Howarth and Mull 1992).

Development activities have the potential to affect wildlife through direct mortality (during
construction or through collision with turbines), habitat alteration or removal, or though noise and
disturbance associated with increased human activity in the wind farm site. Indirectly, construction
activities can also result in the introduction and spread of non-native species.

3.8.2.2 MBTA-protected Species and Other Avian Species of Concern

This section describes the MBTA-protected species that occur in the vicinity of the wind farm site.
Hawaii has 317 documented bird species, which include introduced, indigenous, and endemic
residents, as well as wintering and breeding migrants and birds that only pass through Hawaiian
waters in migration (Pyle and Pyle 2009). Hawaii and, consequently, the wind farm site are situated
within the West Pacific Flyway, one of the world’s main bird migratory routes. Birds that move
along the West Pacific Flyway consist primarily of shorebirds, waterfowl, and seabirds. Some of
these species hold cultural significance in Hawaii. While many species of migrant or wintering
seabirds pass near the Hawaiian Islands, they rarely approach land and are at very low risk of being
affected by land-based wind energy development.

Migratory birds, as well as some non-migratory birds that are native to the Hawaiian Islands, are
afforded protection under the MBTA. Additionally, numerous species introduced to the Hawaiian
Islands are protected under the MBTA, even though they are non-native. The following describes
each of these groups in detail.

Shorebirds (curlews, plovers, sanderlings, tattlers, and turnstones)

Shorebirds are a group of birds that live along coastlines and are associated with a variety of
freshwater and marine wetland habitats. Shorebirds that occur in the Hawaiian Islands are
primarily migratory, traveling for thousands of miles across the ocean between breeding grounds in
Alaska and Siberia to wintering grounds in Hawaii and farther south. They are typically present in
Hawaii from August through April, with peaks in diversity and number during the middle of fall
migration (October-November; Engilis and Naughton 2004).
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The U.S. Pacific Islands Regional Shorebird Conservation Strategy (Engilis and Naughton 2004)
identifies four shorebirds of primary conservation importance in the Hawaiian Islands including the
Hawaiian stilt, bristle-thighed curlew, Pacific golden-plover, and wandering tattler. The Hawaiian
stilt (an ESA-listed species covered under the Project HCP and addressed in detail in Section 3.9) is
endemic to the main Hawaiian Islands and is the only resident, breeding shorebird in the region.
The Hawaiian Islands provide essential habitat for the other three species as a majority their global
populations overwinter there.

The Pacific golden-plover is indigenous to the Hawaiian Islands and is one of the most ubiquitous
wintering birds. This species is ranked by the U.S. Shorebird Conservation Strategy as a species of
high concern (Engilis and Naughton 2004). This species winters across the tropical Pacific from
Hawaii to Japan, and use the widest range of habitats among shorebird species from sea level to
13,000 feet (3,960 meters) elevation (Mitchell et al. 2005). They are most common in uplands,
parks, pastures, and open wetlands. Pacific golden-plovers exhibit high sight fidelity (returning year
after year) to their wintering grounds. Population trends for this species are largely unknown,
although it is common in the Hawaiian Islands and an average of 14.1 Pacific golden-plovers per
party-hour has been recorded during Honolulu Christmas Bird Counts since 1990 (National
Audubon Society 2014).

The Bristle-thighed curlew is indigenous to the Hawaiian Islands and has an International Union for
Conservation of Nature and Natural Resources (IUCN) red-list ranking of vulnerable. It is ranked by
the U.S. Shorebird Conservation Strategy as a species of high concern (Engilis and Naughton 2004).
Winter range for this species includes islands throughout the Pacific. Within the Hawaiian Islands,
the largest concentrations of this species overwinter in the Northwest Hawaiian Islands; smaller
concentrations overwinter in the main Hawaiian Islands, particularly Oahu and Hawaii (Mitchell et
al. 2005). This species prefers undisturbed, predator-free habitats, and most bristle-thighed
curlews on Oahu overwinter on grassy areas, wetlands, and vegetated dunes. Population trends for
this species are largely unknown and an average of 0.05 bristle-thighed curlews per party-hour has
been recorded during Honolulu Christmas Bird Count since 1990 (National Audubon Society 2014).

Wandering tattler is indigenous to the Hawaiian Islands and is ranked by the U.S. Shorebird
Conservation Strategy as a species of moderate concern (Engilis and Naughton 2004). This species
winters in the Pacific Ocean from the Hawaiian Islands through the archipelagos to the south
(Mitchell et al. 2005). In Hawaii, this species forages in intertidal habitats as well as human-
modified areas such as grassy areas around airports and golf courses. Population trends for this
species are largely unknown, although wandering tattlers are not common in the Hawaiian Islands
and an average of 0.39 wandering tattlers per party-hour has been recorded during Honolulu
Christmas Bird Count since 1990 (National Audubon Society 2014).

Other common winter visitors include the ruddy turnstone and sanderling. Winter visitors that
occur annually, but in small numbers, include the black-bellied plover, lesser yellowlegs, least
sandpiper, pectoral sandpiper, sharp-tailed sandpiper, dunlin, and long-billed dowitcher. Other
shorebird species occur as irregular or accidental migrants in Hawaii.
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Threats to shorebirds in the Hawaiian Islands include habitat loss associated with land
development; introduction of invasive, non-native plants (degradation of habitat) and non-native
animals (predation, disease, competition); human disturbance; and contaminants (sewage
discharge, oil spills, radioactive wastes, pesticides; Engilis and Naughton 2004). The Pacific golden-
plover has been documented as a fatality at operational wind facilities in Hawaii.

Table 3.8-2 provides a list of the MBTA-protected shorebird species documented in the vicinity of
the wind farm site. Shorebird habitat on Oahu is diverse and includes tidal flats, estuaries, playas,
ephemeral and permanent marshes, managed wetlands, and urban grasslands. The James Campbell
NWR, located approximately 0.75 mile (1.2 kilometers) to the north the wind farm site, is an
important wintering area for shorebirds. Shorebirds can also be seen near the wind farm site at the
Kahuku aquaculture facilities and the Kahuku golf course. There is no suitable habitat for
shorebirds within the wind farm site; therefore, these species are only likely to pass through when
flying between wetland habitats outside of the wind farm site.

Waterfowl (Ducks and Geese)

Close to 30 species of migratory waterfowl winter in the Hawaiian Islands, including species of
diving ducks, dabbling ducks, sea ducks, and geese. These species are typically present from
September through May, and are associated with wetland habitats (USFWS 2011a). There are also
several resident waterfowl species that are afforded protection under the MBTA including the
mallard, Hawaiian duck, Hawaiian coot, and Hawaiian goose. The Hawaiian duck, Hawaiian coot,
and Hawaiian goose are ESA-listed species covered under the Project HCP and are addressed in
detail in Section 3.9.

Table 3.8-2 provides a list of the MBTA-protected waterfowl species documented in the vicinity of
the wind farm site. There is no suitable habitat for migratory waterfowl within the wind farm site;
however species that frequent the wetlands around the wind farm site, including northern
shovelers, northern pintail, wigeons, and teal (USFWS, pers. comm. 2014). These species are only
likely to pass through when flying between wetland habitats outside of the wind farm site.

Table 3.8-2.  Species Protected by the Migratory Bird Treaty Act in the Vicinity of the Wind

Farm Site
Documented During Project
Species Occurrencel/ Surveys?%/

Seabirds
Wedge-tailed shearwater (Puffinus pacificus) Br Yes
Laysan albatross (Phoebastria immutabilis) Br Yes
Black-footed albatross (Phoebastria nigripes) Br
Red-tailed tropic bird (Phaethon rubricauda) Br Yes
Red-footed booby (Sula sula rubripes) Res
Arctic tern (Sterna paradisaea) Mig
Bonaparte’s gull (Chroicocephalus Philadelphia) Mig*
Brown booby (Sula leucogaster) Res
Brown noddy (Anous stolidus) Mig*
Caspian tern (Hydroprogne caspia) Mig*
Common tern (Sterna hirundo) Mig* Yes
Franklin’s gull (Laris pipixcan) Mig
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Table 3.8-2.  Species Protected by the Migratory Bird Treaty Act in the Vicinity of the Wind

Farm Site (continued)

Documented During Project
Species Occurrencel/ Surveys?%/
Glaucous-winged gull (Larus glaucescens) Mig*
Great frigatebird (Fregata minor) Res Yes
Gull-billed tern (Gelochelidon nilotica) Mig*
Herring gull (Larus argentatus) Mig
Laughing gull (Leucophaeus atricilla) Mig
Least tern (Sternula antillarum) Mig
Masked booby (Sula dactylatra) Res
Ring-billed gull (Larus delawarensis) Mig
Sandwich tern (Thalasseus sandvicensis) Mig*
Thayer’s gull (Larus thayeri) Mig*
Western gull (Larus occidentalis) Mig*
White tern (Gygis alba) Mig*
White-tailed tropic bird (Phaethon lepturus dorotheae) Res Yes
Shorebirds
Bar-tailed godwit (Limosa lapponica) Mig*
Black-bellied plover (Pluvialis squatarola) Mig/Win
Bristle-thighed curlew (Numenius tahitiensis) Mig/Win Yes
Common snipe (Gallinago gallinago) Mig*
Curlew sandpiper (Calidris ferruginea) Mig*
Dunlin (Calidris aplina) Mig/Win
Gray-tailed tattler (Tringa brevipes) Mig*
Greater yellow-legs (Tringa melanoleuca) Mig*
Hawaiian stilt (Himantopus mexicanus knudseni) Res Yes
Killdeer (Charadrius vociferous) Mig*
Least sandpiper (Calidris minutilla) Mig/Win
Lesser yellowlegs (Tringa flavipes) Mig/Win
Long-billed dowitcher (Limnodromus scolopaceus) Mig/Win
Marbled godwit (Limosa fedoa) Mig*
Marsh sandpiper (Tringa stagnatilis) Mig*
Pacific golden-plover (Pluvialis fulva) Mig/Win Yes
Pectoral sandpiper (Calidris melanotos) Mig
Red knot (Calidris canutus) Mig*
Ruddy turnstone (Arenaria interpres) Mig/Win Yes
Ruff (Philomachus pugnax) Mig*
Sanderling (Calidris alba) Mig/Win Yes
Semipalmated plover (Charadrius semipalmatus) Mig*
Sharp-tailed sandpiper (Calidris acuminate) Mig
Short-billed dowitcher (Limnodromus griseus) Mig*
Semipalmated sandpiper (Calidris pusilla) Mig*
Solitary sandpiper (Tringa solitaria) Mig*
Spotted sandpiper (Actitis maclaria) Mig*
Stilt sandpiper (Calidris himantopus) Mig*
Terek sandpiper (Xenus cinereus) Mig*
Wandering tattler (Heteorscelus incanus) Mig/Win
Western sandpiper (Calidris mauri) Mig*
Whimbrel (Numenius phaeopus) Mig*
White-rumped sandpiper (Calidris fuscicollis) Mig*
Wilson’s phalarope (Phalaropus tricolor) Mig*
Wilson'’s snipe (Gallinago delicate) Mig*
Waterfowl
American widgeon (Anas americana) Mig
Black brant (Branta bernicla) Mig
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Table 3.8-2.  Species Protected by the Migratory Bird Treaty Act in the Vicinity of the Wind
Farm Site (continued)

Documented During Project
Species Occurrencel/ Surveys?%/
Blue-winged teal (Anas discors) Mig
Bufflehead (Bucephala albeola) Mig
Canvasback (Aythya valisineria) Mig*
Cinnamon teal (Anas cyanoptera) Mig*
Common merganser (Mergus merganser) Mig*
Eurasian widgeon (Anas Penelope) Mig
Cackling goose (Branta hutchinsii) Mig*
Canada goose (Branta Canadensis) Mig
Fulvous whistling duck (Dendrocygna bicolor) Res
Gadwall (Anas strepera) Mig*
Garganey (Anas querquedula) Mig*
Green-winged teal (Anas carolinensis) Mig
Greater scaup (Aythya marila) Mig
Greater white-fronted goose (Anser albifrons) Mig*
Hooded merganser (Lophodytes cucullatus) Mig*
Lesser scaup (Aythya affinis) Mig
Mallard (Anas platyrhynchos) Mig/Res
Northern pintail (Anas acuta) Mig
Northern shoveler (Anas clypeata) Mig
Redhead (Aythya Americana) Mig*
Ring-necked duck (Aythya collaris) Mig
Tufted duck (Aythya fuligula) Mig*
Hawaiian duck (Anas wyvilliana) Res Yes
Hawaiian coot (Fulica alai) Res Yes
Hawaiian goose (Branta sandvicensis) Res
Wading Birds
Black-crowned night heron (Nycticorax nycticorax) Res
Cattle egret (Bubulcus ibis) Res
Great blue heron (Ardea Herodias) Mig*
Snowy egret (Egretta thula) Mig*
White-faced ibis (Plegadis chihi) Mig*
Landbirds
Mourning dove (Zenaida macroura) Res
Barn owl (Tyto alba) Res
Northern cardinal (Cardinalis cardinalis) Res Yes
House finch (Carpodacus mexicanus) Res Yes

Sources: USFWS (2005), Mitchell et al. (2005), Engilis and Naughton (2004)

1/Occurrence: Br = breeding season; Win = winter; Res = resident (present year round); Mig = migration; Mig* = irregular or accidental
migrant

2/ Includes surveys conducted in wetlands adjacent to the wind farm site.

Threats to waterfowl include loss and degradation of wetland habitats and the introduction of non-
native plants (habitat degradation) and non-native animals (predation, competition). To date, no
waterfowl species have been documented as fatalities at operational wind facilities in Hawaii.

Seabirds (Albatrosses, Terns, Boobies, Frigatebirds, Shearwaters, Petrels, and Gulls)

Seabirds spend a substantial portion of their lives in the marine environment, many only returning
to land to breed. More than 98 percent of all seabirds nest in colonies (USFWS 2005). During the
nesting season, adult seabirds make frequent trips between nesting colonies and the ocean to
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forage. Seabirds that breed in the Hawaiian Islands typically disperse after the breeding season to
waters elsewhere in the Pacific, typically hundreds of miles away from the Hawaiian Islands
(USFWS 2005). A smaller number of species are resident, occurring throughout the year. Most
species only occur in the Hawaiian Islands during migration. Seabirds that breed in or migrate
through the Hawaiian Islands are typically present from approximately mid-March through mid-
December (USFWS 2005).

Table 3.8-2 provides a list of MBTA-protected seabirds documented in the vicinity of the wind farm
site. The wind farm site does not provide suitable breeding or foraging habitat for any seabird
species; therefore, seabirds are most likely to pass through during migration or in transit between
inland breeding habitat and the ocean.

Threats to seabirds include invasive (non-native) species, interactions with fisheries when at sea,
pollution, habitat loss and degradation disturbance and climate change. Human development has
resulted in the potential for new conflicts associated with nighttime lighting and collisions with
structures such as transmission lines, communications towers, and wind energy facilities (USFWS
2005). Increases in nighttime lighting have been associated with the attraction, disorientation, and
grounding (fall out) of fledgling seabirds on their first nocturnal flight to the ocean (USFWS 1983,
2011c). Disorientation exposes birds to increased risk of collision with power lines or structures, or
increased risk of injury or death from impacts by vehicles or predation by non-native mammals if
they become grounded. More recently, widespread use of shielded lights has reduced but not
eliminated this threat (USFWS 2011c).

Wedge-tailed shearwaters, Laysan albatross, great frigatebirds, and white-tailed tropic birds have
observed in the vicinity of the Project and/or been documented as fatalities at operational wind
facilities in Hawaii. These species are addressed in detail below. A Cook’s petrel (Pterodroma
cookii), a very infrequent, vagrant species in Hawaii was also documented as a fatality. The
Hawaiian petrel and Newell’s shearwater are both ESA-listed seabird species covered by the Project
HCP and are addressed in detail in Section 3.9.

The wedge-tailed shearwater is indigenous to the Hawaiian Islands and is an abundant seabird
occurring throughout the tropical and subtropical Indian and Pacific Oceans. Its population appears
stable and is ranked by the North American Waterbird Conservation Plan as a species of low
concern (Mitchell et al. 2005). Wedge-tailed shearwaters breed throughout the northwest Hawaiian
Islands and offshore islets of most of the main Hawaiian Islands including Oahu (Mitchell et al.
2005). A small number of wedge-tailed shearwaters have nested along the coast at the James
Campbell NWR; however, nesting been generally unsuccessful due to the uncontrolled presence of
nonnative predator (USFWS 2011a). Attraction to nighttime lighting on Oahu is a management
concern for this species.

The Laysan albatross is indigenous to the Hawaiian Islands and has an IUCN red-list ranking of
vulnerable. Approximately 95 percent of the global population breeding population of this species
occurs in the Hawaiian Islands (approximately 590,000 pairs) with the largest colonies occurring
on Midway Atoll and Laysan; less than 100 pairs breed on the main Hawaiian Islands (Mitchell et al.
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2005). A small breeding colony is located at Kaena Point on Oahu (Mitchell et al. 2005). Population
trends for this species are unknown.

The great frigatebird is indigenous to the Hawaiian Islands and is ranked by the North American
Waterbird Conservation Plan as a species of moderate concern (Mitchell et al. 2005). There are five
subspecies of which one breeds on isolated islands in the western and central Pacific (USFWS
2005). Great frigatebirds do not breed on the main Hawaiian Islands, although large numbers roost
on offshore islets of the main Hawaiian Islands including Oahu (Mitchell et al. 2005). Population
trends for this species appear stable to cyclic (Pyle and Pyle 2009).

The white-tailed tropic bird is indigenous to the Hawaiian Islands and is ranked under the North
America Waterbird Conservation Plan as a species of high concern (Mitchell et al. 2005). This
species breeds year round on oceanic islands and offshore islets, typically choosing inaccessible
spots on cliffs to nest. There are five subspecies of white-tailed tropic bird, one of which breeds in
the western and central Pacific. On Oahu, a few pairs nest on the southeastern portion of the island
(Mitchell et al. 2005). Population trends are unknown for this species.

Wading Birds (Herons, Egrets)

There are five species of MBTA-protected wading birds that have been documented in the vicinity
of the wind farm site including the black-crowned night heron, cattle egret, great blue heron, snowy
egret, and white-faced ibis. All were documented at the James Campbell NWR; the cattle egret was
documented during Project-specific avian point count surveys. The great blue heron, snowy egret,
and white-faced ibis occur in Hawaii as irregular or accidental migrants and are unlikely to occur in
the wind farm site.

The black-crowned night heron is an indigenous species, resident in the Hawaiian Islands. Black-
crowned night herons are associated with all types of wetland habitats including fresh, brackish,
and saltwater swamps, rivers, streams, impoundments, salt marshes, ditches, ponds, and reservoirs.
Nesting occurs in colonies from December to February in Hawaii. During the nesting season, black-
crowned night herons are susceptible to human disturbance (Mitchell et al. 2005). This species is
also a predator of waterbird chicks. A small concentration of this species occurs within the James
Campbell NWR, where it is known to forage and breed, and within nearby aquaculture farms
(Mitchell at el. 2005; USFWS 2011a). An average of 0.81 black-crowned night herons per party-hour
has been recorded during the Honolulu Christmas Bird Count since 1990 (National Audubon
Society 2014). There is no habitat for this species within the wind farm site; therefore, it is only
likely to pass through when in transit between wetland habitats. This species has not been
documented as a fatality at operational wind facilities in Hawaii.

The cattle egret is a widespread, resident, introduced species in the Hawaiian Islands. One of the
largest and oldest known rookeries on Oahu is located near Kahuku and this species was observed
during Project-specific avian point count surveys. Fatalities of this species have occurred at
operational wind facilities in Hawaii, and fatalities of cattle egrets could occur at the Project. The
cattle egret has had stable populations with an average 3.24 birds per party-hour recorded during
Honolulu Christmas Bird Counts since 1990 (National Audubon Society 2014).
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Other Landbirds

There are a number of passerines (perching birds) that are protected by the MBTA, but not native
to Hawaii, that occur in the vicinity of the wind farm site. These include the mourning dove, barn
owl, northern cardinal, and house finch. These species are common and widespread in Hawaii. The
northern cardinal and house finch were observed during Project surveys.

3.8.3  Mitigation Areas

This section describes wildlife resources in the Hamakua Marsh and Poamoho Ridge mitigation
areas. Information on wildlife was derived from existing management plans, including Wetland
Restoration and Habitat Enhancement Plan for the Kawainui Marsh (Helber Hastert & Fee 2011)
and the USAG-HI Integrated Natural Resource Management Plan (Poamoho Ridge; U.S. Army 2010).

3.8.3.1 Hamakua Marsh (waterbird)

The Hamakua Marsh Mitigation Area is located within the Hamakua Marsh Waterbird Sanctuary,
managed by DOFAW. It is managed as breeding habitat for Hawaiian stilts, Hawaiian coots, and
Hawaiian moorhens (addressed in detail in Section 3.9 — Threatened and Endangered Species) and
also provides potential habitat for many species of migrant waterfowl and shorebirds. The marsh is
identified as a core wetland in the USFWS (2011e) Recovery Plan for Hawaiian waterbirds.
Indigenous species commonly seen at Hamakua Marsh include the black-crowned night heron,
Pacific golden-plover, ruddy turnstone, wandering tattler (DOFAW 2013a). Mallard/Hawaiian duck
(Anas platyrhynchos/Anas wyvilliana) hybrids are also seen at the marsh (DOFAW 2013a).

Non-native and invasive predators pose a significant threat to waterbird populations at Hamakua
Mash. Rats (Rattus spp.), house mice (Mus musculus), Indian mongoose (Herpestes javanicus), feral
cats, dogs, feral pigs (Sus scrofa), cattle egrets, and bullfrogs (Rana catesbeiana) may all prey upon
waterbird eggs and chicks, as well as contribute to the degradation of wetland habitat (DOFAW
2013a; Helber Hastert & Fee 2011). Mortality associated with vehicle collisions in the adjacent
shopping-center parking area and dumping of trash in the marsh are additional threats to these
species. Since July 2011, the DOFAW has been actively managing Hamakua Marsh through predator
control and vegetation maintenance.

3.8.3.2 Poamoho Ridge (bat)

Poamoho Ridge Mitigation Area is located above Wahiawa within the Ewa Forest Reserve in the
south east portion of the U.S. Army Garrison-Hawai'i (USAG-HI) Kawailoa Training Area within the
Maimano Management Unit. Poamoho Ridge is State-owned (DLNR) forested habitat occurring
along the leeward summit of the central Koolau Mountains and is part of the State Natural Area
Reserve System. Wildlife habitat in the Poamoho Ridge consists of native wet forest, characterized
by scattered shrubby Ohia and other native trees such as lapa lapa with dense uluhe fern
understory. This habitat supports numerous rare and endangered plants (discussed in Section 3.7 —
Vegetation) and wildlife, including damselflies, tree snails, forest birds, and fish (U.S. Army 2010).
The Poamoho Ridge Mitigation Area also supports breeding, roosting, and foraging habitat for the
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Hawaiian hoary bat (addressed in detail in Section 3.9 — Threatened and Endangered Species).
Twenty-seven introduced species have also been observed within the Kawailoa Training Area,
including invertebrates, fish, amphibians, reptiles, and mammals (U.S. Army 2010).

Native wildlife species in the Poamoho Ridge Mitigation Area are currently being threatened by
non-native ungulate activity in the area (i.e., feral pigs). Non-native ungulates modify native forest
habitat through physical destruction of vegetation and the introduction of non-native plant species.
Without management intervention, habitat in the area will continue to degrade.

3.9 Threatened and Endangered Species

This section describes the threatened and endangered species potentially occurring in the vicinity of the
Project. The analysis area for threatened and endangered species includes the wind farm site and the
mitigation areas. Eight State and/or Federally threatened and endangered species are known to occur,
or have the potential to occur, in the vicinity of the wind farm site including the Hawaiian hoary bat
(Lasiurus cinereus semotus), Newell’s shearwater (Puffinus newelli), Hawaiian goose (Branta
sandvicensis), Hawaiian stilt (Himantopus mexicanus knudseni), Hawaiian coot (Fulica alai), Hawaiian
moorhen (Gallinula chloropus sandvicensis), Hawaiian duck (Anas wyvilliana), and Hawaiian short-eared
owl (Asio flammeus sandwichensis) (Table 3.9-1). These species are covered under the Project HCP. No
portion of the wind farm site has been designated as critical habitat for any listed wildlife species.

Table 3.9-1.  Listed Species with the Potential to Occur in the Wind Farm Site

Year
Federally
Common Name Scientific name Status!/ -listed Status in Wind Farm Site

Potential detection during biological survey
(Hobdy 2013a) although not detected during

Lasiurus cinereus FE, SE 1970 July — October 15, 2013 bat acoustic surveys

Hawaiian hoary bat

semotus (Tetra Tech 2013b). Assumed present based
on presence at Kahuku Wind Project
Newell’s Puffinus newelli FT, ST 1975 None known; potential to occur in transit
shearwater

None known; lack of suitable habitat; one
detection adjacent to wind farm site during
radar surveys (Sanzenbacher and Cooper
Hawaiian goose Branta sandvicensis FE, SE 1967 2013); present at James Campbell NWR;
potential in transit or may be attracted to
maintained vegetated areas in search plots for
post-construction monitoring

Himantopus mexicanus

Hawaiian stilt knudseni FE, SE 1970 None known; potential to occur in transit
Hawaiian coot Fulica alai FE, SE 1970 None known; potential to occur in transit
Hawaiian moorhen Gallinula chloropus FE, SE 1967 None known; potential to occur in transit

sandvicensis

None known; potential in transit should an
intensive and successful Hawaiian duck

Hawaiian duck Anas wyvilliana FE, SE 1967 X .
reintroduction and feral mallard management
effort be conducted by USFWS and/or DOFAW
.. , None known; suspected based on presence at
Hawaiian short Aszoﬂqmmeqs SE (Oahu NA Kahuku Wind Project and James Campbell
eared owl sandwichensis only)

NWR

1/ State Endangered =SE, Federal Threatened =FT, Federal Endangered =FE
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The bird and bat species covered under the Project HCP, as well as some others addressed in
Section 3.10 — Wildlife, are culturally important species under native Hawaiian belief systems.
These culturally important species hold a significant place in the traditional cultural landscape of
Kahuku for many Hawaiian and Polynesian descents, and are recognized in the Kumulipo, or
Hawaiian Creation Chant, as ancestors, protectors, creators, and/or elders of the Hawaiian people
(see Section 3.11 — Historic, Archeological, and Cultural Resources for additional discussion).

Four additional listed wildlife species were considered but excluded from further analysis because
they are unlikely to occur in the vicinity of the Na Pua Makani wind farm and thus would not be
impacted by the Project. These include the Hawaiian petrel (Pterodroma sandwichensis), blackline
Hawaiian damselfly (Megalagrion nigrohamatum nigrolineatum), oceanic Hawaiian damselfly (M.
oceanicum), and crimson Hawaiian damselfly (M. leptodemas). The Hawaiian petrel is not known or
expected to breed on Oahu. As the species is highly pelagic, except when breeding, it is very unlikely
that individuals would transit the wind farm site. Additionally, there is no suitable habitat present
for the Hawaiian damselfly species which require habitat where the Koolau core-dike complex
geological formation is exposed and rainfall exceeds 75 inches per year (Polhemus 2007, USFWS
2012Db). As a result, these species are not covered under the Project HCP, and are not discussed
further here. See the Project HCP for more detail on these species (Tetra Tech 2014c).

No Federal or State threatened, endangered, or candidate plant species were detected within the
wind farm site during surveys. Additionally, no plant species proposed for listing or special status
plant species were detected. No portion of the wind farm site has been designated as critical habitat
for any listed plant species. Therefore, no listed plant species are discussed in detail here.

Sources of information on the presence of threatened and endangered species in the wind farm site
include:

A walk-through general biological survey of the wind farm site conducted in June 2013
(Hobdy 2013a),

Avian point count surveys conducted between October 2012 to October 2013 within, and in
the vicinity of, the wind farm site (Tetra Tech, Inc. 2014c),

Radar and audiovisual surveys and associated risk-of-collision analysis for threatened and
endangered seabirds and bats conducted in the fall (October-November) of 2012 and spring
(April) and summer (June) of 2013 (Sanzenbacher and Cooper 2013),

Ongoing AnaBat® SD2 (Anabat) acoustic monitoring for bats (ground-based and installed
on met towers) within the wind farm site (Tetra Tech 2013b), and

Recovery plans for the Newell’s shearwater (USFWS 1983), Hawaiian hoary bat (USFWS
1998), Hawaiian goose (USFWS 2004), and Hawaiian waterbirds (USFWS 2011e).

Details of the radar/audiovisual surveys and acoustic bat surveys are provided in the Project HCP.
Results are described below where appropriate. The following subsections summarize the status
and ecology; distribution, abundance and population trends; threats; and presence on Oahu and
potential for occurrence in the analysis area for the wildlife species covered under the Project HCP.
Further details on each of these species can be found in the Project HCP.
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3.9.1 Hawaiian Hoary Bat

3.9.1.1 Status and Ecology

The Hawaiian hoary bat is the only fully terrestrial native mammal in the Hawaiian Islands.
Hawaiian hoary bats are found in both wet and dry areas from sea level to 13,000 feet (2,962
meters) above mean sea level (amsl), with most observations occurring below 7,500 feet (2,286
meters) amsl (USFWS 2012a) and have been observed in a variety of habitats including open
pastures and more heavily forested areas in both native and non-native habitats (Mitchell et al.
2005, Gorressen et al. 2013). Typically, this species feeds over streams, bays, along the coast, over
lava flows, or at forest edges. The Hawaiian hoary bat is an insectivore, and prey items include a
variety of native and non-native night-flying insects, including moths, beetles, crickets, mosquitoes,
and termites (Whitaker and Tomich 1983). Hawaiian hoary bats are known to roost solitarily in
tree foliage and have only rarely been seen exiting lava tubes, leaving cracks in rock walls, or
hanging from human-made structures. Foliage roosting has been documented in native and non-
native vegetation including hala (Pandanus tectorius), coconut palms (Cocos nucifera), kukui
(Aleurites moluccana), pukiawe (Styphelia [Leptecophylla] tameiameiae), Java plum (Syzygium
cumini), kiawe, avocado (Persea americana), pink shower trees (Cassia javanica), ohi'a trees
(Metrosideros polymorpha), fern clumps, and mature eucalyptus plantations; they are also
suspected to roost in Sugi pine (Cryptomeria japonica) stands (USFWS 1998, Mitchell et al. 2005,
Gorressen et al 2013).

Although the Hawaiian hoary bat may migrate between islands and within topographical gradients
on the islands, long-distance migration like that of the mainland hoary bat is not known (USFWS
1998, Gorressen et al. 2013). Seasonal and altitudinal differences in bat activity have been
suggested (Menard 2001, Gorressen et al. 2013).

Breeding activity takes place between April and August with pregnancy and birth of approximately
two young occurring from April to June (mean young per year = 1.83 young per year based on
mainland hoary bat; Bogan 1972, Koehler and Barclay 2000, USFWS 1998). Lactating females have
been documented from June to August and post-lactating females have been documented from
September to December (Menard 2001). Until weaning, young are completely dependent on the
female for survival.

3.9.1.2 Distribution, Abundance, and Population Trends

Confirmed reports of the Hawaiian hoary bat are known from all the main islands except Niihau and
Kahoolawe (HBMP 2007), although this species is most often seen on Hawaii, Maui, and Kauai
(Kepler and Scott 1990). Today, the largest known breeding populations are thought to occur on
Kauai and Hawaii. Recent studies on Oahu and Molokai, suggest that populations persist on those
two islands (Day and Cooper 2002, 2008; SWCA 2011b), and breeding was recently documented on
Oahu (A. Nadig, USFWS, pers. comm. August 2013). Relatively little research has been conducted on
the Hawaiian hoary bat and data regarding its habitat and population status are very limited.
Population estimates for this species range from hundreds to a few thousand; however, these
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estimates are based on limited and incomplete data due to the difficulty in estimating populations
of patchily distributed bats (USFWS 2012a).

3.9.1.3 Threats

The main threats to the Hawaiian hoary bat, as identified in the recovery plan (USFWS 1998), are
reduction in tree cover, habitat loss, increases in pesticide use, reduction in prey availability due to
the introduction of non-native insects, and predation. It is unknown what effect these threats have
on local population dynamics. Observation and specimen records do suggest that this species is
now absent from historically occupied areas; however, the magnitude of any population decline is
unknown.

The hoary bat is one of the bat species most frequently killed by turbines in the continental United
States, primarily during fall migration (Kunz et al. 2007). Hawaiian hoary bats have been killed at
several wind farms in the Hawaiian Islands, with documented fatalities as shown in Table 3.9-2, and
collision with wind turbines is considered as a potential emerging threat to the species (USFWS
2011d). As mentioned above, Hawaiian hoary bats have seasonal elevation movements (Gorressen
et al. 2013), but are not known to have large migration movements similar to mainland hoary bats.

Table 3.9-2.  Hawaiian Hoary Bat Fatalities Observed at Existing Wind Farms

Number of Number of bat
Project Island | Operation Commencement Turbines fatalities observed

Kaheawa Wind Power | Maui June 2006 20 8

Kaheawa Wind Power I | Maui July 2012 14 3

Auwahi Maui December 2012 8 5

Kawailoa Oahu November 2012 30 25

Kahuku Oahu March 2011 (Idled August 2012 12 4

— August 2013)
Pakini Nui Hawaii | April 2007 14 1
Source: L. Gibson, USFWS, July 2015 pers. comm..

3.9.1.4 Presence on Oahu and Potential Occurrence within the Wind Farm Site and
Mitigation Areas

Historically, Hawaiian hoary bats have been observed on Oahu (Baldwin 1950, Tomich 1986).
However, populations on Oahu have been characterized as extremely low, and it was suggested that
detections on Oahu could represent migrant or vagrant individuals (Kepler and Scott 1990). Recent
studies document the persistence of the species on the island and in the vicinity of the Project (Day
and Cooper 2008, SWCA 2011b). A bat was potentially detected in the wind farm site in 2013
during a night survey using a handheld detector (Hobdy 2013a). Hawaiian hoary bats were not
observed during radar surveys at the Project site in October — November 2012 and April — June
2013 (Sanzenbacher and Cooper 2013). Two Anabat detectors were installed in summer 2013, and
between July 2013 and February 6, 2015, an average of 0.30 bat passes per detector night were
recorded. Because of detector malfunctions, the Anabat detectors were replaced with Wildlife
Acoustics detectors on February 6, 2015. Between February 6, 2015 and July 31, 2015, an average
of 0.27 bat passes per detector night were recorded. To provide consistent baseline information,
the Wildlife Acoustics detectors were deployed for one year, February 2015 to February 2016.
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Bat activity is anticipated to be low at the wind farm site due to the low level of activity detected at
the adjacent Kahuku Wind Project (0.01 bat passes/detector/night; SWCA 2010). This level of bat
activity is low in comparison to similar studies on both the mainland and Hawaii (F. Bonaccorso,
USGS-BRD, pers. comm. 2013; Kepler and Scott 1990; Menard 2001).

Hawaiian hoary bats are also known to occur in the vicinity of the Poamoho Ridge Mitigation Area
and have been documented within the Poamoho Ridge Mitigation Area, The Poamoho Ridge
Mitigation Area is located in the Ewa Forest Reserve (Figure 1-4), and is part of the State Natural
Area Reserve System. The Oahu Army Natural Resources Program (OANRP) has deployed acoustic
bat detectors on this property and bats were detected in low numbers (OANRP 2012). Bats have
also been documented within the Poamoho Ridge parcel via acoustic monitoring efforts initiated by
the Project in coordination with the Koolau Mountains Watershed Partners and DLNR in April
2014, and nearby monitoring studies have documented bats in similar habitats (F. Bonaccorso,
USGS-BRD, pers. comm., 2014).

3.9.2 Newell’s Shearwater

3.9.2.1 Status and Ecology

The Newell’s shearwater is a migratory, highly pelagic seabird endemic to the Hawaiian Islands.
Like other procellariids (shearwaters, petrals, fulmars, and prions), the Newell’s shearwater spends
up to 80 percent of its life at sea, only returning to land to breed.

The Newell’s shearwater is a colonial, burrow- and crevice-nesting species whose breeding colonies
are typically located at middle to high elevations (range 525 to 3,937 feet [160 to 1,200 meters]
amsl), often in isolated locations (Ainley et al. 1997). Most Newell’s shearwaters excavate burrows
on densely-vegetated mountain slopes of 65 percent or greater. Vegetation typically consists of
open native forest dominated by ohia with a dense understory of uluhe fern (Dicranopteris linearis).
On East Maui, nests have been documented in areas dominated by cover of ‘ama’u (Sadleria
cyatheoides), a native fern species (Wood and Bily 2008). However, breeding has also been
documented on sparsely-vegetated slopes along the Na Pali coast on Kauai and on Lehua Islet
(VanderWerf et al. 2004, Mitchell et al. 2005).

The breeding season for the Newell’s shearwater begins in April when adults arrive at the nesting
colony, and egg-laying begins in early June. Pairs produce one egg, and both parents incubate the
egg and brood and feed the chick. Parents forage offshore, returning to the colony at night to feed
the chick. Young leave the nesting colony in October and November, with a few birds still fledging
into December. Adults do not care for young after they fledge (Ainley et al. 1997). Newell’s
shearwaters exhibit strong philopatry, returning to their natal colony to breed and returning to the
same nesting site over many years (USFWS 2005, Griesemer and Holmes 2011).

3.9.2.2 Distribution, Abundance, and Population Trends

The Newell’s shearwater only breeds in Hawaii and was once abundant on all the main Hawaiian
islands. Currently, 75 to 90 percent of the breeding population occurs on Kauai, with smaller
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colonies on the islands of Hawaii, Maui, and Molokai, and possibly on Oahu, and there is an isolated
record of breeding from Lehua Islet near Niihau (Ainley et al. 1997, Reynolds and Ritchotte 1997,
Day and Cooper 2002, Day et al. 2003, VanderWerf et al. 2004, VanderWerf et al. 2007, Day and
Cooper 2008, Wood and Bily 2008, USFWS 2011c).

The only available population estimate for Newell’s shearwaters is approximately 84,000
individuals, based on at-sea data collected between 1984 and 1993 (Spear et al. 1995 as cited in
Griesemer and Holmes 2011). Trends in ornithological radar data (detections of shearwater-like
targets) and reporting of seabird fallout (the number of downed fledglings collected after attraction
to artificial light), suggest that the population of Newell’s shearwaters has declined (between 50
and 75 percent) over the last two decades (Day et al. 2003, Holmes et al. 2009). Additionally, three
colonies known to be active between 1980 and 1994 were documented as inactive in 2006 to 2007,
suggesting a narrowing of the breeding range (Holmes et al. 2009).

3.9.2.3 Threats

Important factors in the decline of the Newell’s shearwater include loss of breeding habitat,
predation by introduced mammalian predators, and historical hunting by humans (USFWS 1983).
Other threats include collisions with power lines and other human-made structures, disorientation
and fall out associated with light attraction, impacts to habitat associated with climate change, and
decline in food resources due to overfishing (USFWS 2005).

Historically, breeding habitat has been lost due to periodic volcanic activity and other natural
disasters, and the conversion of lowlands for agriculture and urban development. As breeding
colonies are now mostly isolated from humans and at high elevations, the current threats to habitat
are degradation by non-native ungulates such as feral pigs and goats (Capra hirca). These animals
crush burrows, compact the soil, and facilitate the invasion of aggressive non-native plants such as
strawberry guava and rose myrtle (Rhodomyrtus tomentosa) which displace native vegetation and
significantly alter vegetation structure and substrate, reducing the suitability of breeding habitat
(Troy and Holmes 2008, Holmes et al. 2009).

The 5-year review (USFWS 2011c) characterizes predation as a severe threat. Dog and cat
depredation is particularly problematic in coastal areas when birds become grounded due to the
effects of light attraction.

Urbanization and the resulting increase in night-time lighting have been associated with the
attraction, disorientation, and grounding (fall out) of fledgling Newell’s shearwaters on their first
nocturnal flight to the ocean (USFWS 1983, 2011b). Disorientation exposes birds to increased risk
of collision with power lines or structures, or increased risk of injury or death from impacts by
vehicles or predation by non-native mammals, if they become grounded. More recently, widespread
use of shielded lights has reduced but not eliminated this threat (USFWS 2011c). Adult Newell’s
shearwaters are not attracted to lights to the same degree as fledglings, but adults do collide with
power lines (Ainley et al. 2001, Griesemer and Holmes 2011). The USFWS five-year status review
for the Newell’s shearwater also identifies wind farms as a new potential threat to this species
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(USFWS 2011c); however, there have been no reported Newell’s shearwater fatalities due to
collision with turbines (D. Bruns, USFWS, pers. comm. 2013).

3.9.2.4 Presence on Oahu and Potential Occurrence within the Wind Farm Site and
Mitigation Areas

No Newell’s shearwater breeding colonies have been identified on Oahu, although suitable breeding
habitat is present in the steep, uluhe fern-covered slopes of the Koolau and Waianae mountain
ranges. Figure 3.9-1 displays potential suitable Newell’s shearwater breeding habitat on Oahu
based on topography, forest type, and elevation identified as important nesting colony parameters
(Ainley et al. 1997)3. The recovery of downed Newell’s shearwaters at interior locations on Oahu
since the 1950s suggests the potential presence of a colony on the leeward slopes of the Koolau
Range above Honolulu (Figure 3.9-1; Tetra Tech 2014c, Pyle and Pyle 2009).

The wind farm site itself, consisting of low elevation habitat dominated by aggressive non-native
species, is not appropriate Newell’s shearwater nesting habitat. However, Newell’s shearwaters
could fly through the wind farm site when moving between potential unknown nesting colonies in
the Koolau or Waianae mountain ranges and the ocean.

Radar surveys conducted in 2012 and 2013 documented a low level of use by shearwater-like
targets, although none of these targets were confirmed to be Newell’s shearwaters (Sanzenbacher
and Cooper 2013). Surveyors observed one unidentified petrel or shearwater during surveys in
June 2013. Surveyors were only able to confirm that this unidentified bird was not a wedge-tailed
shearwater (Puffinus pacificus), which is a non-listed species. The observed low passage rates are
consistent with results of radar surveys conducted at the two operational Oahu wind farms
(Kahuku and Kawailoa), which also did not confirm the presence of any Newell’s shearwaters
(Table 3.9-3; Day and Cooper 2008, Cooper et al. 2009).

Newell’s shearwater habitat is potentially present at the Poamoho mitigation area based on
topography, forest type, and elevation. Figure 3.9-1 displays potential breeding habitat on Oahu
(Ainley et al. 1997).

3 A 500 foot elevation contour identifies the lower expected limit of potential nesting colonies (Ainley et al.
1997). Based on habitat description from Ainley et al. (1997), suitable habitat includes slopes greater than or
equal to 65 percent in native shrubland/sparse ohia, native wet cliff vegetation, open koa-ohia forest, open
ohia forest, ohia forest, uncharacterized forest, uncharacterized shrubland (USGS 2011).
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Table 3.9-3.  Newell’s Shearwater-Like Targets Flight Characteristics from Oahu Wind Energy

Facilities!
Percent Below
Passage Rate Maximum Blade Tip
(shearwater-like targets | Flight Height (mean | Height/Percent Below
Project Season per hour)/ + SE agl) Met Tower Height?/
Summer
Kahuku (2008) 02+01 None measured NA
Fall (2007) 03+0.2 None measured NA
Summer
Kawailoa (2009) 0.60 +0.07 Not reported NA
Fall (2009) 1.41+0.15 Not reported NA
Spring (2013) | 0.52 +0.09 an;21108 fE(47£33 | 2104 7 20%
Na Pua Summer o 0
Makani (2013) 0.34+0.09 430+66ft (131+20m) | 86% /14%
Fall (2012) 0.43 +0.09 600 +98 ft (183 +30m) | 80% / 10%
Mean Not calculated 499+56ft(152+17m) | 79% /17%

Sources: Sanzenbacher and Cooper 2013, Day and Cooper 2008, Cooper et al. 2009.

1/ Shearwater-like targets are birds that: fly >30 mph (48 kph), have directional flight toward potential breeding habitat, are not
confirmed visually or aurally to be another species.

2/ Assumes maximum turbine tip height is 656 ft (200 m); met tower height 262 ft (80 m).

agl = above ground level

3.9.3 Hawaiian Goose

3.9.3.1 Status and Ecology

The Hawaiian goose is the only surviving endemic goose in the Hawaiian Islands. The Hawaiian
goose, a year-round resident, typically resides on a single island and makes movements of up to 6
miles (10 kilometers). The Hawaiian goose, a sedentary and largely terrestrial species, nests from
sea level to high elevations in a variety of habitats including beach strand, shrubland, grassland, and
on old lava flows. At higher elevations, the species typically nests under native vegetation. At lower
elevation sites, non-native plants often provide protective cover (Banko et al. 1999, Mitchell et al.
2005).

The Hawaiian goose typically nests between October and March. Clutch size is typically three to five
eggs and the young are able to fly at approximately 10 to 12 weeks (USFWS 2004). Pair formation
typically occurs in the second year of life and approximately 80 percent of all birds are paired in
any given year, and 40 to 60 percent of these pairs will attempt to nest (Banko 1988, Banko et al
1999). Low elevation nests face high predation pressure, particularly where mongoose are present
(Black and Banko 1994, USFWS 2004).

Studies show differences in survival and mortality of the Hawaiian goose based on sex, but factors
associated with the release and subsequent management of captive-raised geese into the wild
under differing conditions complicate interpretation of the results (Black et al. 1997). On the island
of Hawaii, Hu (1998) found that annual mortality of wild females at least 4 years old was 13.2
percent, while annual mortality for wild males at least 3 years old was 11.3 percent. The differential
survival of males versus females appears to be true in released birds, as well, resulting in males
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outnumbering females among birds older than 1 year old in populations on Hawaii, Maui, and Kauai
(Banko et al. 1999).

3.9.3.2 Distribution, Abundance, and Population Trends

Fossil evidence suggests that the endemic Hawaiian goose occurred on all of the main Hawaiian
Islands, but populations on all but the island of Hawaii were extirpated by the early 1900s. As a
result of recovery and management efforts initiated beginning in the 1950s, populations have
recovered from a low of 30 birds on the island of Hawaii to a statewide population of approximately
2,000 birds (Banko et al. 1999, USFWS 2004). Populations are increasing on Kauai and Molokai,
while the populations on Hawaii and Maui populations are stable (HNP 2009, Pyle and Pyle 2009,
USFWS 2011b). Birds typically remain on the islands on which they were hatched, but birds may
range over larger areas following the fledging of young. A recent effort to translocate young
Hawaiian geese from Kauai to Hawaii has resulted in the occurrence of birds in unexpected
locations, including on Oahu. Distributions of the birds are strongly influenced by the locations of
release sites of captive-bred birds (Banko et al. 1999).

Management actions have established populations on Kauai, Maui, and Molokai and expanded the
range of the population on Hawaii, but the distribution of the birds is strongly influenced by the
locations of release sites of captive-bred birds (Banko et al. 1999). Birds typically remain on the
islands on which they were hatched, but birds may range over larger areas following the fledging of
young. A recent effort to translocate Hawaiian geese from Kauai to Hawaii and Maui, however, has
resulted in the unexpected occurrence of birds on Oahu, where it is suspected the species was once
resident, but for which there is no historical record (USFWS 2004).

3.9.3.3 Threats

The 2004 draft recovery plan for Hawaiian goose (USFWS 2004) lists predation by non-native
mammals as the greatest factor limiting Hawaiian goose populations. Feral cats, dogs, rats, and
mongoose are each likely to be main predators on Oahu, where the few birds present are close to
human populations. Other threats to the species include lack of access to seasonally important
lowland habitats, insufficient nutritional resources for breeding females and for goslings, human-
caused disturbance and mortality (e.g., road mortality), behavioral problems related to captive
propagation, and inbreeding depression (USFWS 2011b).

3.9.3.4 Presence on Oahu and Potential Occurrence within the Wind Farm Site and
Mitigation Areas

The Hawaiian goose is a recent arrival on Oahu, with a pair arriving during the winter of 2014 after
dispersing from their translocation site on Hawaii. This pair bred and produced three goslings in
2014 (A. Nadig, USFWS, pers. comm. March 2014). As translocation efforts are expected to continue
until 2016, the Hawaiian goose population on Oahu may grow as a result of additional translocated
birds arriving as well as on-island reproduction. Habitats on Oahu that are most likely to support
the Hawaiian goose are lowland areas managed as golf courses, habitat for Hawaiian waterbirds,
and grazed agricultural areas. In addition, areas where vegetation is mowed can be attractive to the
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Hawaiian goose, and these areas include resorts, playing fields, housing developments, and could
include areas maintained beneath operational wind turbines.

Thus, given the proximity of the wind farm site to recently occupied habitat, it is possible that the
Hawaiian goose will use the wind farm site to forage and possibly to nest during the ITL and ITP
permit term. In addition to the potential use of the wind farm site, the Hawaiian goose has the
potential to fly through the wind farm site in transit between foraging areas. The Hawaiian goose
arrived on Oahu after the completion of avian point count surveys, so none were detected during
Project surveys. However, given the potential growth of the population during the Project permit
term, it is possible that in the future, flocks of Hawaiian geese will occasionally fly through the wind
farm site and may forage within maintained areas under the wind turbines.

3.9.4 Waterbirds

Four State- and Federally-listed threatened and endangered waterbirds, the Hawaiian stilt, the
Hawaiian coot, the Hawaiian moorhen, and the Hawaiian duck have the potential to occur in the
wind farm site. All four of these waterbirds, with the exception of the threat of hybridization with
feral mallards (Anas platyrhynchos) for the Hawaiian duck, face the same suite of threats; thus, to
avoid repetition, threats to these three species are discussed together.

3.9.4.1 Hawaiian Duck

Status and Ecology

The Hawaiian duck is a small dabbling duck endemic to the Hawaiian Islands. The Hawaiian duck is
similar in appearance to the much more common and widespread mallard but is genetically distinct
and differs in size, plumage, and behavior. The Hawaiian duck is about 20 to 30 percent smaller
than the mallard, has a deeper, brown plumage and dark tail, and is more shy and secretive.

Hawaiian ducks are found from sea level to 9,843 feet (3,000 meters) in elevation and utilize a
variety of wetland habitats, including freshwater marshes, flooded grasslands, coastal ponds,
streams, montane pools, forest swamplands, agricultural and artificial wetlands, and irrigation
ditches (USFWS 2011e). Ephemeral wetlands are important habitat for Hawaiian duck foraging
(Engilis et al. 2002). Hawaiian ducks are opportunistic feeders, eating snails, insect larvae,
earthworms, tadpoles, crayfish, mosquito larvae, mosquito fish (Gambusia affinis), aquatic
invertebrates, grass seeds, rice, green algae, and seeds and leaf parts of wetland plants (Swedberg
1967, USFWS 2011e).

Hawaiian ducks breed year-round, although the majority of nesting records are from March
through June (Giffin 1983). Nesting occurs on the ground near water, but little else is known of
specific Hawaiian duck nesting habits (USFWS 2011e). Clutch size ranges from 2 to 10 eggs and
incubation lasts approximately 28 days, with most chicks hatching in April through June (Swedberg
1967). Only females incubate eggs, and they abandon nests quickly if disturbed (Giffin 1983). Young
leave the nest as soon as the entire clutch has hatched; however, young remain with the female
after leaving the nest and have been observed with the female parent after developing flight at
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approximately 65 days old (Engilis et al. 2002). The species breeds each year and is capable of
double-clutching, at least in captivity (DOFAW unpublished data as cited in Engilis et al. 2002).

Hawaiian ducks are non-migratory but exhibit some seasonal, altitudinal, and inter-island
movements; however, these movements are not well understood (Engilis et al. 2002). The species
may use different habitats for nesting, feeding, and resting, and may move seasonally among areas
(Engilis and Pratt 1993, Gee 2007). These movements between the islands may be driven by food
resources and rainfall. There is no information on the lifespan and survivorship from wild or
captive flocks of Hawaiian ducks (Engilis et al. 2002).

Distribution, Abundance, and Population Trends

Hawaiian ducks historically occurred on all the main Hawaiian Islands except Lanai and Kahoolawe
(USFWS 2011e). By the 1960s, Hawaiian ducks were found in small numbers only on Kauai and
probably on Niihau (USFWS 2011e). From the late 1950s through the early 1990s, Hawaiian ducks
were reintroduced to Oahu, Maui, and Hawaii (Paton 1981, Bostwick 1982, Engilis et al. 2002)
through captive propagation and release. Populations of Hawaiian ducks still exist on Kauai, Niihau,
Maui, and Hawaii, but the species is strongly affected by hybridization with feral mallards on Oahu
and Maui. Very few pure Hawaiian ducks persist on Maui (USFWS 2011e), and genetic studies show
that the Oahu Hawaiian duck population is heavily compromised through hybridization with feral
mallards, and few ducks with predominantly Hawaiian duck characteristics remain (Browne et al.
1993, Fowler et al. 2009, USFWS 2011d; A. Amlin, DOFAW, pers. comm. 2014).

Winter biannual waterbird surveys estimated the Hawaiian duck population at 2,200 birds,
including 2,000 on Kauai and 200 on Hawaii as well as approximately 350 and 50 Hawaiian duck-
like birds (presumed hybrids) on Oahu and Maui, respectively (Engilis et al. 2002). Based on the
biannual waterbird counts, the Hawaiian duck population appears to be increasing overall, due to
increases in the population on Kauai; pure Hawaiian duck populations are declining on other
islands (USFWS 2011e). However, population trends may be inaccurate due to incomplete survey
coverage and difficulty in distinguishing Hawaiian ducks from hybrids.

Presence on Oahu and Potential for Occurrence in the Wind Farm Site and Mitigation Areas

Hawaiian ducks are believed to have been extirpated on Oahu by the 1960s and the population of
Hawaiian duck-like birds on Oahu is comprised of mallard-Hawaiian duck hybrids (USFWS 2011e).
Although pure Hawaiian ducks were released on Oahu between 1968 and 1982 (Engilis and Pratt
1993), feral mallards were not removed from the reintroduction sites prior to the releases,
resulting in extensive hybridization and genetic introgression of mallards into the reestablished
Hawaiian duck population on Oahu (USFWS 2011e).

The Recovery Plan for Hawaiian Waterbirds identifies the removal of feral mallards on all islands as
a critical element in the recovery of the species (USFWS 2011e). In addition to feral mallard
management, reintroduction is critical for development of a population of pure Hawaiian ducks on
Oahu. The Recovery Plan for Hawaiian Waterbirds (USFWS 2011e) prioritizes the establishment of
self-sustaining populations of Hawaiian ducks on Maui and/or Molokai; however, DOFAW has also
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initiated planning of Hawaiian duck recovery efforts that includes populations on Oahu (A. Amlin,
DOFAW, pers. comm. 2014). Therefore, Hawaiian ducks may occur in the Project vicinity during the
ITL and ITP permit term and are likely to occupy habitats currently used by hybrid individuals.

During biannual winter counts from 1999 — 2003, Hawaiian duck-like birds (presumed hybrids)
were reported in low numbers (less than 15) at the following wetlands within 5 miles (8
kilometers) of the Project: James Campbell NWR (core wetland), Kahuku aquaculture ponds
(supporting wetland), Laie wetlands (supporting wetland), the Kuilima Wastewater Treatment
Plant at Turtle Bay (supporting wetland), and the Turtle Bay Golf Course Ponds (USFWS 2011e).
These areas represent potential areas of future Hawaiian duck occupancy.

Assuming reintroduction is successful, suitable habitat for Hawaiian ducks in the wind farm site is
very limited. A small stretch of the Malaekahana Stream along the southern border of the Project
Area could be suitable habitat for Hawaiian ducks; however, the abundance of high quality habitat
at managed wetland areas outside of the wind farm site would minimize the importance of this
area. Therefore, if Hawaiian ducks were to occur in the wind farm site, their occurrence would be
primarily limited to their transit of the area when flying between wetland habitats outside of the
wind farm site.

No Hawaiian duck-like birds were observed within the wind farm site during 20 avian point count
surveys conducted over a 1-year period (Tetra Tech 2014b). Surveyors recorded 61 Hawaiian
duck-mallard hybrid detections in wetland areas adjacent to the Project during these surveys.
While these hybrids are not listed by the State or Federal government, their presence indicates the
suitability of habitat in the vicinity of the Project and the potential future use of wetland areas in
the vicinity of the Project by Hawaiian ducks, should they be successfully reintroduced to Oahu.

3.9.4.2 Hawaiian Stilt

Status and Ecology

The Hawaiian stilt is an endemic subspecies of the black-necked stilt, a moderately sized wading
bird. Hawaiian stilts are associated with a variety of aquatic habitats, primarily within the lower
elevation coastal plains of Hawaii, but are limited to habitats with a water depth of less than 9
inches (24 centimeters), and sparse low-growing vegetation or exposed tidal mudflats (Robinson et
al. 1999, USFWS 2011e). Nesting generally occurs from mid-February through August on freshly
exposed mudflats interspersed with low-growing vegetation (USFWS 2011e). Nesting season varies
among years, possibly depending on water levels. Hawaiian stilts generally lay 3 to 4 eggs in a
simple scrape on the ground adjacent to freshwater or brackish ponds (USFWS 2011e,
Shallenberger 1977). Eggs are incubated for approximately 24 days (Coleman 1981 as cited in
USFWS 2011e, Chang 1990). Chicks leave the nest within 24 hours of hatching, but remain with
both parents for several months after hatching (Coleman 1981 as cited in USFWS 2011e).

Hawaiian stilts are opportunistic feeders, eating a wide variety of invertebrates and other aquatic
organisms that occur in shallow water and mudflats, including water boatmen, beetles, polychaete
worms, small crabs, fish, and possibly brine fly larvae (Shallenberger 1977, Robinson et al. 1999,
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USFWS 2011e). Hawaiian stilts typically feed in shallow flooded wetlands that are ephemeral in
nature and have been documented moving within and between islands in order to exploit these
seasonal food resources (Ueoka 1979 as cited in USFWS 2011e; Engilis and Pratt 1993; Reed et al.
1994, 1998b).

Little information on Hawaiian stilt life span is reported in recent accounts of life history
information (Reed et al. 1998a, Robinson et al. 1999, USFWS 2011e), but Hawaiian stilts have been
documented to survive at least 15 years in the wild and captivity.

Distribution, Abundance, and Population Trends

The Hawaiian stilt is found on all of the main Hawaiian Islands except Kahoolawe and is non-
migratory except for seasonal movements between adjacent islands (Reed et al. 1994, 1998b;
USFWS 2011e). Long-term census data show year-to-year variability in the number of Hawaiian
stilts observed but indicate statewide populations have been relatively stable or slightly increasing
through the late 1980s (Engilis and Pratt 1993, Reed and Oring 1993). Bi-annual Hawaiian
waterbird surveys from 1998 through 2007 documented an average Hawaiian stilt population of
1,484 birds, ranging from approximately 1,100 to 2,100 birds (DOFAW 1976 — 2008 as cited in
USFWS 2011e). The annual variability is at least partially a result of rainfall patterns and
reproductive success (Engilis and Pratt 1993). Available habitat is thought to limit the carrying
capacity for Hawaiian stilts.

Presence on Oahu and Potential Occurrence within the Wind Farm Site and Mitigation Areas

Oahu, with approximately 450 to 700 birds counted on the island per year between 1976 and 2008,
supports the largest number of Hawaiian stilts in the Hawaiian Islands accounting for 35 to 50
percent of the state’s population (DOFAW 1976 — 2008 as cited in USFWS 2011e). On Oahu,
Hawaiian stilts can be found in large concentrations at James Campbell NWR, the Kahuku
aquaculture ponds, and the Pear]l Harbor National Wildlife Refuge (USFWS 2011e). Both the James
Campbell NWR and Kahuku aquaculture ponds are within 5 miles (8 kilometers) of the wind farm
site, and are core and supporting wetlands for Hawaiian waterbirds, respectively. Core wetlands
are “areas that provide habitat essential for survival and recovery, supporting large populations of
Hawaiian waterbirds,” and supporting wetlands are “areas that provide habitat important for
survival and recovery, but may support only smaller waterbird populations or may be occupied
only seasonally” (USFWS 2011e). Based on winter counts of adults from 1999 — 2003, other
wetlands within 5 miles (8 kilometers) of the Project where stilts have been observed include the
Kahuku airstrip ponds, Coconut Grove Marsh, the Turtle Bay Golf Course Ponds, and the Kuilima
Wastewater Treatment Plant at Turtle Bay (USFWS 2011e).

There is no suitable habitat for Hawaiian stilts in the wind farm site. Stilts require wetlands,
marshes, or ponds, which are not present in the wind farm site. Extreme rain events could result in
flooding in low-lying areas, which would offer temporary habitat for Hawaiian stilts, but such
events would create an abundance of available habitat throughout the vicinity of the Project; so
stilts would still not likely use the wind farm site. Therefore, if Hawaiian stilts occur in the wind

Na Pua Makani Wind Project 3-62



FINAL ENVIRONMENTAL IMPACT STATEMENT

farm site, this occurrence would be primarily limited to their transit of the area when flying
between wetland habitats outside of the wind farm site.

No Hawaiian stilts were observed within the wind farm site during avian point count surveys
conducted in the wind farm site (Tetra Tech 2014b). Surveyors recorded forty Hawaiian stilt
detections in wetland areas adjacent to the Project during avian point count surveys (Tetra Tech
2014Db). Reed et al. (1998b) studied movement patterns of Hawaiian stilts at the James Campbell
NWR and noted that few individuals moved from the James Campbell NWR to wetlands outside of
the refuge and the adjacent shrimp ponds. Based on the known biology of the species and results of
avian point counts, the frequency of Hawaiian stilts transiting the wind farm site is likely to be low.

Hawaiian stilts require habitats with wetlands and marshes. In addition to the James Campbell
NWR Mitigation Area, the Hamakua Marsh Mitigation Area is managed as breeding habitat for
Hawaiian stilts, Hawaiian coots, and Hawaiian moorhens and may also provide potential habitat for
migrant waterfowl and shorebirds.

3.9.4.3 Hawaiian Coot

Status and Ecology

The Hawaiian coot is a non-migratory species endemic to the Hawaiian Islands. Previously
considered a subspecies of the American coot (Fulica americana), and originally listed under the
ESA as such, the Hawaiian coot is now regarded as a distinct species (AOU 1998; USFWS 2011e).

Hawaiian coots are associated with lowland wetland habitats that have emergent vegetation
interspersed with open water, which typically occur along the coastal plains, from sea level up to
850 feet (260 meters; Pratt and Brisbin 2002; USFWS 2011e). Hawaiian coots are generalist
feeders, consuming seeds and leaves of aquatic plants, snails, crustaceans, and aquatic or terrestrial
insects, tadpoles, and small fish (Schwartz and Schwartz 1949 as cited in USFWS 2011e). They
forage in mud, sand, or near the surface of the water, and they can dive up to 48 inches (120
centimeters) below the water surface (USFWS 2011e).

Hawaiian coots nest on open freshwater and brackish ponds, flooded taro fields, shallow reservoirs,
and irrigation ditches (Shallenberger 1977; Pratt and Brisbin 2002). They construct floating or
semi-floating nests of aquatic vegetation in open water or at the outer margins of emergent
vegetation around relatively deep bodies of water, respectively (Byrd et al. 1985 as cited in USFWS
2011e; Pratt and Brisbin 2002). Although previously thought to breed from early spring through
fall, Hawaiian coots are now thought to breed opportunistically in response to rainfall, as active
nests have been found year-round, but peak breeding occurs March — September (Shallenberger
1977; Byrd et al. 1985 as cited in USFWS 2011e; Pratt and Brisbin 2002). Clutch size averages five
eggs and chicks are able to swim as soon as their down has dried but are attended by parents for up
to several months after hatching (Shallenberger 1977, Byrd et al. 1985 as cited in USFWS 2011e,
Pratt and Brisbin 2002). There is limited information on Hawaiian coot life history parameters and
survivorship. Chang (1990) calculated a 28 percent fledging success rate for Hawaiian coots.
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Hawaiian coots are non-migratory, but they exhibit pronounced irregular movements based on
rainfall (Pratt and Brisbin 2002). Movements are associated with a reduction in water levels and
food availability (USFWS 2011e). Hawaiian coots commonly wander and larger water bodies of
water may have large concentrations of birds during the non-breeding season (Pratt and Brisbin
2002). As movements are associated with fall and winter rain events, which occur after the peak
breeding season, movements between wetlands are most likely to occur after independence of
young.

Distribution, Abundance, and Population Trends

Hawaiian coots historically occurred on all the main Hawaiian Islands except Lanai and Kahoolawe,
as these islands lacked suitable wetland habitat (USFWS 2011e). Hawaiian coots are now also
present on Lanai due to the creation of artificial wetlands or wetland-like features such as water
treatment sites. Hawaiian coots occur in the greatest numbers on Oahu, Maui, and Kauai
(Shallenberger 1977) and were likely once fairly common in large natural marshes and ponds on
these islands.

Engilis and Pratt (1993) estimated a statewide Hawaiian coot population of 2,000 to 4,000 birds.
Winter biannual waterbird surveys from 1997 through 2006 indicated average Hawaiian coot
populations of approximately 2,000 birds (DOFAW 1976 — 2008 as cited in USFWS 2011e). These
biannual counts indicate short-term population fluctuations and a slight long-term increase in
population between 1976 and 2008 (DOFAW 1976 — 2008 as cited in USFWS 2011e). As Hawaiian
coots disperse readily and exploit seasonally flooded wetlands, their populations naturally fluctuate
according to climatic and hydrologic conditions (USFWS 2011e).

Presence on Oahu and Potential Occurrence within the Wind Farm Site and Mitigation Areas

During 1995 - 2007, the Hawaiian coot population on Oahu has fluctuated between approximately
500 and 1,000 birds (DOFAW 1976 — 2008 as cited in USFWS 2011e). Large concentrations of
Hawaiian coots have been observed at the James Campbell NWR (core wetland), the Kahuku
aquaculture ponds (supporting wetland), the Kuilima wastewater treatment plant (supporting
wetland), the Ka'elepulu Pond in Kailua, the Pearl Harbor National Wildlife Refuge, and the Hawaii
Prince Golf Course (USFWS 2011e). James Campbell NWR, Kahuku aquaculture ponds, and Kuilima
wastewater treatment plant are within 5 miles (8 kilometers) of the wind farm site. Based on
winter counts of adults from 1999 — 2003, other wetlands within 5 miles (8 kilometers) of the wind
farm site where Hawaiian coots have been observed in smaller numbers include Coconut Grove
Marsh, Laie wetlands (supporting wetland), and the Turtle Bay golf course ponds.

There is no suitable habitat for Hawaiian coots in the wind farm site. Extreme rain events could
result in flooding of low-lying areas in the wind farm site, which would offer temporary habitat for
Hawaiian coots ; however, such events would create an abundance of available habitat throughout
the general Project vicinity; thus, Hawaiian coots would still not likely use the wind farm site
specifically. Therefore, occurrence of Hawaiian coots in the wind farm site would primarily be
limited to their transit of the area when flying between wetland habitats outside of the wind farm
site.
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No Hawaiian coots were observed within the wind farm site during Project avian point count
surveys (Tetra Tech 2014b). Surveyors recorded 14 Hawaiian coot detections during avian point
count surveys in wetland areas adjacent to the Project (Tetra Tech 2014b). Based on the known
biology of the species and the results of avian point counts, the frequency of Hawaiian coots
transiting the wind farm site is likely to be low.

Hawaiian coots inhabit habitats with wetlands and marshes. In addition to the James Campbell
NWR Mitigation Area, the Hamakua Marsh Mitigation Area is managed as breeding habitat for
Hawaiian stilts, Hawaiian coots, and Hawaiian moorhens and may also provide potential habitat for
migrant waterfowl and shorebirds.

3.9.4.4 Hawaiian Moorhen

Status and Ecology

The Hawaiian moorhen is a non-migratory subspecies endemic to the Hawaiian Islands. The
Hawaiian moorhen is predominantly associated with lowland wetland habitats that have emergent
vegetation interspersed with open water including: natural ponds, marshes, streams, springs or
seeps, lagoons, grazed wet meadows, taro and lotus fields, shrimp aquaculture ponds, reservoirs,
sedimentation basins, sewage ponds, and drainage ditches (Shallenberger 1977, Nagata 1983,
Banko 1987, Bannor and Kiviat 2002). They appear to have a preference for freshwater habitat
over brackish water (Engilis and Pratt 1993, USFWS 2011e). The Hawaiian moorhen requires
“relatively dense marginal vegetation” near open water (Berger 1981), floating or barely emergent
mats of vegetation, and water depth less than 3 feet (1 meter).

Little specific information on the diet of the Hawaiian moorhen is available; however, they are
apparently opportunistic feeders, and their diet likely varies by habitat (Shallenberger 1977). This
diet includes algae, aquatic insects, mollusks, snails, seeds, other plant parts (Schwartz and
Schwartz 1949 as cited in USFWS 2011e, Telfer [unpubl. data] as cited in USFWS 2011e). Although
the Hawaiian moorhen typically forages in and along areas of dense vegetation, they also forage on
open ground (Bannor and Kiviat 2002, USFWS 2011e).

Hawaiian moorhens typically nest over shallow water (less than 24 inches [60 centimeters] deep)
along emergent vegetation edges and also in wet meadows or on solid ground in the presence of tall
vegetative cover (USFWS 2011e). Hawaiian moorhens nest year round, but breeding activity is
concentrated between March and August and is influenced by both vegetation height and water
levels (Shallenberger 1977, Byrd and Zeillemaker 1981 as cited in USFWS 2011e, Chang 1990).
Clutch size ranged from 4.9 to 5.6 eggs in two studies (Chang 1990, Byrd and Zeillemaker 1981 as
cited in USFWS 2011e) and average brood size observed during a study on Oahu was 4.4 chicks per
brood (Smith and Polhemus 2003 as cited in USFWS 2011e).

Hawaiian moorhens are non-migratory and generally sedentary; however, they readily disperse in
spring, presumably to breed (Nagata 1983). As with other Hawaiian waterbirds, dispersal may be
related to the timing of wet and dry periods (Engilis and Pratt 1993) with dispersal occurring with
the creation of new seasonal habitat during periods of flooding. Inter-island movement has not
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been documented in the Hawaiian moorhen (USFWS 2011e). Given the short duration of
dependence, sedentary nature of the species, and timing of dispersal events, Hawaiian moorhens
are unlikely to move between wetland areas when caring for dependent young. There is no
information on the lifespan and annual survival of the Hawaiian moorhen (Bannor and Kiviat 2002,
USFWS 2011e).

Distribution, Abundance, and Population Trends

The Hawaiian moorhen historically occurred on all of the main Hawaiian Islands except Lanai
(likely due to a lack of wetland habitat) and probably Niihau (Munro 1960, Banko 1987). From the
late 19th to the mid-20th centuries, moorhen populations on all but Kauai and Oahu were
extirpated. Reintroduction efforts on the islands of Maui, Molokai, and Hawaii all failed, although
there are unsubstantiated reports of moorhens from the islands of Hawaii and Maui from the late
20th century (USFWS 2011e).

Given the species’ preference for densely-vegetated wetlands, DOFAW biannual waterbird surveys
provide only a rough measurement of recent population trends (DOFAW 1976 — 2008 as cited in
USFWS 2011e). While other approaches have been explored to develop more accurate estimates,
none have been implemented (USFWS 2011e). Statewide population count estimates have been
stable during the last decade (1998 — 2007) with an average count of 287 birds (DOFAW 1976 —
2008 as cited in USFWS 2011e).

Presence on Oahu and Potential Occurrence within the Wind Farm Site and Mitigation Areas

Based on results of biannual waterbird surveys, approximately half of the Hawaiian moorhen
population resides on Oahu (USFWS 2011e). Although widely distributed on Oahu, the species is
most common on the northern and eastern coasts. Areas supporting the largest populations
include: Dillingham Ranch large pond; Amorient Aquafarm (part of Kahuku Aquaculture Farms);
James Campbell NWR, Ki'i Unit (core wetland); and Waimea Valley. Amorient Aquafarm and James
Campbell NWR are within 5 miles (8 kilometers) of the Project. Based on winter counts of adults
from 1999 — 2003, other wetlands within 5 miles (8 kilometers) of the wind farm site where
Hawaiian moorhens have been observed in smaller numbers include Coconut Grove Marsh, Laie
wetlands (supporting wetland), Kahuku Prawn Farm (part of Kahuku Aquaculture Farms;
supporting wetland), Punahoolapa Marsh, and the Turtle Bay golf course ponds.

There is no suitable habitat for Hawaiian moorhens in the wind farm site. Extreme rain events
could result in flooding in low-lying portions of the wind farm site, which would offer temporary
habitat for Hawaiian moorhens. However, such events would create an abundance of available
habitat throughout the general Project vicinity and; thus, Hawaiian moorhens would still not likely
use the wind farm site specifically. Therefore, occurrence of Hawaiian moorhens in the wind farm
site would primarily be limited to their transit of the area when flying between wetland habitats
outside of the wind farm site.

No Hawaiian moorhens were observed within the wind farm site during avian point count surveys
(Tetra Tech 2014Db). Surveyors recorded 16 Hawaiian moorhen detections during avian point count
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surveys in wetland areas adjacent to the Project (Tetra Tech 2014b). Based on the known biology of
the species and the results of avian point counts, the frequency of Hawaiian moorhens transiting
the wind farm site is likely to be low.

Hawaiian moorhens utilize habitats with wetlands and marshes. In addition to the James Campbell
NWR Mitigation Area, the Hamakua Marsh Mitigation Area is managed as breeding habitat for
Hawaiian stilts, Hawaiian coots, and Hawaiian moorhens and may also provide potential habitat for
migrant waterfowl and shorebirds.

3.9.45 Threats to Waterbirds

Historically, the greatest limiting factors for Hawaiian waterbirds have included predation by non-
native introduced animals and loss and degradation of wetland habitats (USFWS 2011e). Other
threats to Hawaiian waterbirds have included hunting pressure, disease, and environmental
contamination. Currently, predation by introduced animals and avian botulism may be the greatest
threats to the Hawaiian stilt, Hawaiian coot, and Hawaiian moorhen (USFWS 2011e).

Predation is a major cause of waterbird mortality and nest failure (USFWS 2011e). Adult
waterbirds are occasionally taken, but most depredation is of eggs and young (USFWS 2011e).
Introduced mammals such as mongooses, cats, dogs, and rats are the primary predators, but
depredation by both native and introduced birds (e.g., black-crowned night-heron, cattle egrets
[Bubulcus ibis] and barn owls), introduced fish, and American bullfrogs (Rana catesbeiana) has also
been documented (Shallenberger 1977, Berger 1981, Robinson et al. 1999, Brisbin et al. 2002).

Significant loss of wetland habitat, resulting from the conversion of land to agriculture and
urbanization of lowland coastal areas, has contributed to the decline of all four waterbird species
(USFWS 2011e). Additionally, waterbird habitat has been degraded through modification of
hydrologic regimes, alteration of habitat structure and vegetation composition by invasive non-
native plants, loss of riparian vegetation, and reductions in water quality due to grazing (USFWS
2011e). Currently, less than 70 percent of the coastal plain wetlands historically present in Hawaii
remains (Dahl 1990 as cited in USFWS 2011e).

Although collision is not listed as a current threat (USFWS 2011e), waterbirds have been identified
as a wildlife group at risk from collisions or other interactions with wind turbines (Erickson et al.
2001; Drewitt and Langston 2008; Arnett et al. 2007, 2008). Waterbird fatalities, however, are not
typically documented in high numbers at operational wind energy facilities despite high mean use
in some locations (Erickson et al. 2002, Jain 2005, Johnson and Erickson 2011). Additionally,
waterbirds, shorebirds, and seabirds have shown strong avoidance of turbines at coastal wind
energy facilities (Larsen and Guillemette 2007; Day et al. 2005; Desholm and Kahlert 2005;
Kingsley and Whittam 2001, 2005).
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3.9.5 Hawaiian Short-eared Owl

3.9.5.1 Status and Ecology

The Hawaiian short-eared owl is an endemic subspecies of the short-eared owl. It likely colonized
the islands following the arrival of Polynesians due to the concurrent introduction of the Polynesian
rat (Rattus exulans), common prey for the Hawaiian short-eared owl (USFWS 2010).

Hawaiian short-eared owls are most common in open habitats including grasslands, shrublands,
and montane parklands; however, they use a broad spectrum of other habitats including wetlands,
wet and dry forests, and urban areas (Mitchell et al. 2005). The Hawaiian short-eared owl has been
found from sea level to 8,000 feet amsl (2,450 meters). Unlike its mainland counterpart, the
Hawaiian subspecies is largely diurnal (Mitchell et al. 2005).

Little is known about the breeding biology of the subspecies, but nests have been found year round
(USFWS 2010). Young remain dependent on their parents for approximately 2 months. Fledging
success rates are unknown in Hawaiian short-eared owl and variable in other populations. Age at
first breeding is unknown in the Hawaiian short-eared owl, but based on anecdotal information the
widespread species appears to nest beginning at 1 year of age (Wiggins et al. 2006). Life span and
annual survival rates of the Hawaiian short-eared owl is not known.

Hawaiian short-eared owls primarily consume small mammals, but their diet includes a variety of
bird species, and insects (Snetsinger et al. 1994, Mostello 1996, USFWS 2010). Hawaiian short-
eared owls forage in a variety of habitats, and their prey likely varies with the habitat.

3.9.5.2 Distribution, Abundance, and Population Trends

Hawaiian short-eared owls historically occurred on all of the southeastern Hawaiian Islands
including adjacent islets (Pyle and Pyle 2009). They are considered sacred by native Hawaiians, but
early Caucasian settlers killed them, and populations showed declined by the late 1800s (Perkins
1895). Klavitter (2009), in a summary of their natural history, noted substantial population size
decreases on all occupied islands, especially Oahu. However, Pyle and Pyle (2009) suggest all
populations have stabilized in the 2000s, although the populations show episodic peaks and “die-
offs.”

3.9.5.3 Threats

Hawaiian short-eared owls are susceptible to many of the same factors that threaten other native
Hawaiian birds, including: loss and degradation of habitat, predation by introduced mammals, and
disease, as well as pesticide poisoning, food shortages, and vehicle collisions (Mitchell et al. 2005).
Hawaiian short-eared owls persist in modified landscapes and at elevations where extensive
exposure to avian malaria (Plasmodium relictum) and avian pox (Poxvirus avium) is certain. This
suggests an ability to overcome some of these threats. When foraging, short-eared owls typically fly
low over open areas, often at dusk or dawn. When these areas are traversed by roads, the species
may be pre-disposed to collisions with vehicles.
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3.9.5.4 Presence on Oahu and Potential Occurrence within the Wind Farm Site and
Mitigation Areas

Hawaiian short-eared owls are rare on Oahu (Pyle and Pyle 2009, Klavitter 2009). While none were
detected during biological surveys for the Project (Hobdy 2013a, Sanzenbacher and Cooper 2013, Tetra
Tech 2014b), the species was detected once during pre-construction avian point count surveys and once
during pre-construction radar surveys for the neighboring Kahuku Wind Project (Day and Cooper 2008,
SWCA 2010). Habitat within the wind farm site is similar to that at the Kahuku Wind Project and is
consistent with the habitat used by Hawaiian short-eared owls throughout the Hawaiian Islands.
However, given the diurnal and crepuscular activity pattern exhibited by this species and the few
records of use in the vicinity, the likelihood of the species breeding in the area is low, and for this reason
in combination with the lack of detection during Project biological surveys, the species is assumed to
occur as an irregular visitor to the wind farm site.

Hawaiian short-eared owls are known to use a broad spectrum of habitats, including wetlands, wet
and dry forests and urban areas, although most commonly found in open habitats. The Poamoho
Mitigation area is predominantly forested, while the Hamakua Marsh is a wetland. The likelihood of
the species breeding at the Hamakua Marsh mitigation areas is low based on the same reasoning as
noted above for the wind farm site.

3.10 Socioeconomic Resources

The primary analysis area for the socioeconomic analysis is the Koolau Loa District with emphasis
on the individual communities in the Project vicinity. Koolau Loa is the northeastern district of
Oahu, extending from Waimea Bay on the north shore to Kaaawa on the east coast. One of the
mitigation areas (Nene Mitigation Area) is also located in the Koolau Loa District. The other two
mitigation areas, the Poamoho Ridge and Hamakua Marsh mitigation areas, are located in the
Wahiawa District and the Koolaupoko District, respectively. These two districts form a secondary
area of analysis for the socioeconomics assessment.

Data are presented for the Census County Divisions (CCDs) and Census Designated Places (CDPs) in
the primary and secondary analysis areas. CCDs are county subdivisions that are delineated by the
U.S. Census Bureau, in cooperation with State and local officials, for the purposes of presenting
statistical data. CDPs are the statistical counterparts of incorporated places delineated for settled
concentrations of population that are identifiable by name but are not legally incorporated under
the laws of the state in which they are located. There are seven districts on the island of Oahu,
including the Koolau Loa District. These districts are identified as CCDs by the U.S. Census. The U.S.
Census identifies seven communities (CDPSs) in the Koolau Loa District: Hauula, Kaaawa, Kahuku,
Kawela Bay, Laie, Punaluu, and Pupukea. The community of Kahuku is nearest to the proposed Na
Pua Makani Wind Project. Data for the City and County of Honolulu and the State of Hawaii are also
provided for comparison, where appropriate. The City and County of Honolulu (referred to as
Honolulu County below) includes the city of Honolulu and the rest of the island of Oahu.
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3.10.1 Population

An estimated total of 20,111 people lived in the Koolau Loa Districtin 2012 (Table 3.10-1). The
majority of the resident population in Honolulu County lives in the District of Honolulu. The Koolau
Loa District is relatively sparsely populated accounting for just 1.5 percent of the total population in
Honolulu County. Population increased in the district from 2000 to 2012, but at a slower rate than
the State and Honolulu County averages, 6 percent versus 12 percent and 9 percent, respectively
(Table 3.10-1).

The majority (95 percent) of the population in the Koolau Loa District was concentrated in the
seven communities in 2012, with community populations ranging from 279 (Kawela Bay) to 4,823
(Pupukea). Kahuku had an estimated 2012 population of 2,626. The estimated population in Laie
was 5,560 (Table 3.10-1). Estimated population change in these communities from 2000 to 2012
ranged from a decrease of 32 percent (Kawela Bay) to an increase of 33 percent (Punaluu). The
population in Kahuku experienced a relatively large increase over this period, with a net gain of 529
residents or 25 percent. The population in Laie also experienced a relatively large increase, with a
net gain of 975 residents or 21 percent (Table 3.10-1).

Table 3.10-1. Population, 2000 and 2012

2000 to 2012
Area 2000 2012 Absolute Change | Percent Change
State of Hawaii 1,211,537 1,362,730 151,193 12
Honolulu County 876,156 955,215 79,059 9
Koolau Loa District 18,899 20,111 1,212 6
Hauula 3,651 3521 -130 -4
Kaaawa 1,324 1,086 -238 -18
Kahuku 2,097 2,626 529 25
Kawela Bay 410 279 -131 -32
Laie 4,585 5,560 975 21
Punaluu 881 1,173 292 33
Pupukea 4,250 4,823 573 13
Source: U.S. Census Bureau 2000, 2012

Population data are summarized for the two other districts that contain mitigation areas in Table
3.10-2. The Koolaupoko District contains the large communities of Kailua and Kaneohe, as well as
the Marine Core Base Hawaii, and accounted for about 12 percent of the total population in
Honolulu County in 2012. The Wahiawa District contains a major portion of the military area in the
center of the island. Population in these districts grew at much slower rates between 2000 and
2012 than the State and Honolulu County averages, with the Koolaupoko District experiencing a net
decrease in population over this period (Table 3.10-2).

Table 3.10-2. Population for Mitigation Areas, 2000 and 2012

District Mitigation Area 2000 2012 |Absolute Change| Percent Change
Koolaupoko Hamakua Marsh (waterbird) 117,994 115,897 -2,097 -2
\Wahiawa Poamoho Ridge (bat) 38,370 40,021 1,651 4
Source: U.S. Census Bureau 2000, 2012
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3.10.2 Economic Conditions

The education and health care sector was the largest employer in the Koolau Loa District in 2012,
accounting for 30 percent of total employment compared to 20 percent and 22 percent Statewide
and in Honolulu County, respectively (Table 3.10-3). The relatively high concentration of
employment in this sector reflects the presence of the Brigham Young University (BYU) Hawaii
campus. The campus has a full-time enrollment of nearly 3,000 students and is located southeast of
the proposed Project in Laie. Tourism is the second largest sector by employment in the Koolau
Loa District, accounting for 19 percent of total District employment in 2012.

The education and health care and tourism sectors are also the largest sectors in Kahuku, each
accounting for about one-quarter of total employment in 2012. The education and health care
sector accounted for 42 percent of employment in Laie, with tourism accounting for an additional
25 percent (Table 3.10-3).

Table 3.10-3. Employment, 2012

State of Honolulu |Koolau Loa Kawela Bay
Economic Sector Hawaii County District |[Kahuku CDP| Laie CDP CDP
Employed Civilian Population 642,284 447,382 9,124 1279 2,437 136
IArmed Services 39,220 38,528 161 14 10 5
Percent of Employed Civilian Populationl/
|Agriculture/Resource 2 1 1 02 1 2
Extraction
Construction 8 7 11 13 7 7
Manufacturing 3 4 2 4 04 0
Wholesale & Retail Trade 14 14 11 14 7 12
Transportation & Utilities 6 6 3 3 2 2
Information 2 2 2 1 2 2
Finance & Real Estate 7 7 4 3 4 7
Professional, Scientific & 10 10 6 3 5 18
Management
Education & Health Care 20 22 30 25 42 18
Tourism (Arts & Services) 16 14 19 26 25 16
Public Administration 8 10 5 6 3 11
Other 5 4 5 3 3 4
Note:
1/ Percentages may not sum exactly due to rounding.
Source: U.S. Census Bureau 2012

Following a county-wide trend, employment in the construction industry increased in the Koolau
Loa District between 2000 and 2012, nearly doubling in Kahuku and Laie over the same period (U.S.
Census Bureau 2000, 2012).

Education and health care was the largest sector in the Koolaupoko District, accounting for 24
percent of total employment. Armed services is the largest sector in the Wahiawa District,
accounting for about 37 percent of total employment in 2012, compared to 6 percent and 8 percent
Statewide and in Honolulu County, respectively.

The annual average unemployment rate in the Koolau Loa District was approximately twice the
state and Honolulu County averages in 2012, 8 percent versus 4.2 percent and 3.6 percent,
respectively (U.S. Census Bureau 2012). Unemployment rates among the communities within the
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Koolau Loa District ranged from 2.5 percent in Laie to 8.8 percent in Punaluu. The average annual

unemployment rate in Kahuku was 5.9 percent in 2012.

3.10.3 Housing

The Koolau Loa District had an estimated 6,434 housing units in 2012, with 19 percent (1,251
units) of this total identified as vacant. Almost two-thirds (65 percent) of the vacant total — 13

percent of the total housing stock — were identified for seasonal, recreational, or occasional use.

Housing for seasonal, recreational, or occasional use represented 6 percent and 3 percent of the

total housing stock in Hawaii and Honolulu County, respectively. The high relative share of this

type of housing in the Koolau Loa District reflects the importance of tourism to the local economy.

A total of 811 units were identified for seasonal, recreational, or occasional use, with an estimated

85 housing units available for rent (Table 3.10-4).

There were an estimated 612 housing units in Kahuku in 2012, almost all (97 percent) of which

were occupied. A total of 12 of the 19 vacant units were identified as for seasonal, recreational, or

occasional use, with no units identified as available for rent. In Kawela Bay, almost 70 percent of

the 419 housing units were identified as vacant, with the majority (80 percent, 230 units) used for

seasonal, recreational, or occasional use, with just 13 units available for rent. In Laie, 19 percent or

215 of the 1,110 housing units were identified as vacant, with slightly more than half this total (52

percent) used for seasonal, recreational, or occasional use, and just 17 units available for rent

(Table 3.10-4).

Table 3.10-4. Housing, 2012

Honolulu Koolau Loa Kahuku Kawela
Geographic Area Hawaii County CCD CDP Bay CDP | Laie CDP
Total housing units 519,811 337,389 6,434 612 419 1,110
Occupied housing units 447453 308,490 5,183 593 131 895
Vacant housing units 72,358 28,899 1,251 19 288 215
Type of Vacant Housing Units (Number)
For rent 19,326 6,666 85 0 13 17
Rented or sold, not 3,885 2,152 14 0 8 0
occupied
For sale only 4,982 2,442 17 0 2 0
For seasonal, recreational, 30,624 10,503 811 12 230 112
or occasional use
Other vacant 13,541 7,136 324 7 35 86
Total 72,358 28,899 1,251 19 288 215

Source: U.S. Census Bureau 2012

Other forms of temporary housing located within the analysis area, include hotel and motel rooms

and resort facilities. Island-wide, a total of 35,126 temporary housing units were identified in 2012,

including hotel rooms, condominium hotel units, and individual vacation units, with an overall
annual occupancy rate of 85 percent (HTA 2012). These data were not disaggregated by District.
However, review of the Hawaiian Tourism Authority (HTA 2014b) website suggests that very little

temporary housing is available in the vicinity of the Project site, save for the luxury-scale hotels and

resorts in Kawela Bay. More temporary accommodations are located in Haleiwa and outside the

Koolau Loa District, to the west and southeast, respectively, but these resorts are also geared to the

Na Pua Makani Wind Project

3-72




FINAL ENVIRONMENTAL IMPACT STATEMENT

tourist experience. Most affordable temporary lodging would likely be found in the greater
Honolulu urbanized area, an approximately 1-hour drive away from the Project Area.

3.10.4 Property Values

The Project site is located on agricultural land next to a residential neighborhood to the east, and to
the west, rugged open space managed by the Army for training purposes (City and County of
Honolulu, Department of Planning and Permitting [DPP] 1999). Towards the community of
Kahuku, further to the east, lies a small rural commercial cluster of restaurants, medical facilities
and a church, along Kamehameha Highway (State Highway 83). Kahuku High and Intermediate
School is also less than 1 mile from the Project Area. The community vision for the Koolau Loa
District, as described in the Koolau Loa Sustainable Communities Plan, includes the preservation
and enhancement of the rural character of the area, especially that of “Old Hawaii”, but
acknowledges the possible expansion of wind energy in the Kahuku area (City and County of
Honolulu, DPP 1999).

Median owner-occupied property values in the Koolau Loa District were approximately 124
percent of the Honolulu County median in 2012 (Table 3.10-5). Median values in the communities
near the Project site ranged from just 78 percent (Kawela Bay) to 122 percent (Laie) of the County
median. The median property value in Kahuku in 2012 was $488,500, equivalent to 88 percent of
the County median in 2012 (Table 3.10-5).

Table 3.10-5. Median Property Values, 2012

Geographic Area Median Property Value Percent of County Median

Honolulu County $557,800 100%
Koolau Loa District $693,333 124%

Kahuku CDP $488,500 88%

Laie CDP $682,900 122%

Kawela Bay CDP $433,300 78%
Koolaupoko District $671,800 120%
Wahiawa District $482,100 86%
Source: U.S. Census Bureau 2012

3.10.5 Public Services

The Honolulu Police and Fire Departments have jurisdiction over the entire island. The nearest
community to the Project site, Kahuku, offers law enforcement, fire protection, and medical
services. The Kahuku Police Substation and Kahuku Fire Station (Station 13) are both located near
the Project site and share a facility on the Kamehameha Highway.

The nearest emergency medical facility to the Project Site is Kahuku Medical Center located on
Pualalea Street in Kahuku. There are also two offices of the Koolau Loa Community Health and
Wellness Center, one in Kahuku on Pualalea Street, and the other along the Kamehameha Highway
in Hauula.

The Project site would be serviced by the Hawaiian Electric Company, Hawaii Gas, and the Board of
Water Supply, all of which serve the entire island of Oahu.
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3.10.6 Tax Revenues

The State of Hawaii charges a four percent general excise tax (GET) and Use tax on nearly all
monetary transactions (DOTAX 2014a). In addition, starting in 2007, Honolulu County
implemented an additional 0.5 percent tax to fund a mass transit project on Oahu (DOTAX 2014b).

Total revenues for Honolulu County in 2013 were $2,093 million (Table 3.10-6). The GET and Use
tax accounted for approximately eight percent of total revenue in Honolulu County in 2013.

Table 3.10-6. Honolulu County Revenues for 2013.

Revenue Type Total ($ million)

Program revenues

Charges for services 829.0

Operating grants and contributions 1437

Capital grants and contributions 81.1
General revenues

Property taxes 825.5

Other taxes 163.8

Other 50.3
Total revenues 2,0934
Source: City and County of Honolulu, DBFS 2013.

3.11 Historic, Archaeological and Cultural Resources

The heritage of the wind farm site is reflected in its cultural resources. Defined here, cultural
resources are prehistoric or historic archaeological districts, landscapes, sites, or objects,
traditional cultural properties, human remains, and/or historic built environment resources that
include, districts, buildings, structures, landscapes, sites, and objects or places of importance to a
culture or community for scientific, traditional, religious, or other reasons. Archaeological
resources can include visible surface features and/or buried deposits without surface features. The
information presented here summarizes the archaeological and cultural assessment work
conducted for the Project described in detail in Pacific Legacy‘s Archaeological Inventory Survey for
the Na Pua Makani Wind Project, Kahuku, Keana, and Malaekahana Ahupuaa, Koolauloa District,
Island of Oahu, Hawaii (AIS; Appendix F) and Cultural Impact Assessment for the Na Pua Makani
Wind Project, Kahuku, Keana, and Malaekahana Ahupuaa, Koolauloa District, Island of Oahu (CIA;
Appendix G).

The assessment of potential impacts to historic, archaeological, and cultural resources within the
analysis area begins with the identification and evaluation of the significance of resources as they
relate to the requirements of Section 106 of the of the National Historic Preservation Act (NRHP;
discussed below) and eligibility for inclusion for listing in the National Register of Historic Places
(discussed below). The analysis area for cultural resources begins with defining the Area of
Potential Effect (APE) or the “the geographic area or areas within which an undertaking my directly
or indirectly cause alterations in the character or use of historic properties” (26 CRF 800.16(d)).
For the analysis of effects to cultural and archaeological resources, the analysis area is the APE,
described in more detail below.
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In consultation with the State Historic Preservation Officer (SHPO), an historic, archaeological,
traditional cultural properties, and architectural APE was delineated for the Project and is as
follows:

The APE is based on the Project layout as proposed at the time of this document submittal
and consists of an approximately 464-acre (188-hectare) area within which the current AIS
was focused. This area constitutes the maximum footprint of the Project within which all
ground disturbing activities would occur and which would be occupied by permanent
Project facilities (see figures included in Appendix F).

The OEQC guidelines require evaluation of a broader geographic area surrounding the
Project; therefore, the assessment of impacts to historic, archaeological, and cultural
resources for this Project includes the wind farm site plus adjacent areas.

This section describes the applicable Federal and State laws and regulations; the pre-contact and
historical context of the APE; historical and archaeological accounts within the APE; a description of
the survey methods used to identify existing historical and/or archaeological resources within the
APE and associated results; and traditional cultural uses and practices.

3.11.1 Regulatory Context

3.11.1.1 Federal

There are numerous Federal regulations, executive orders, and policies that mandate the treatment
of cultural resources on Federal lands, and projects that fall under the jurisdiction of Federal
agencies. The following is a discussion of the most pertinent laws that would apply to the Project
described in this EIS.

National Historic Preservation Act, Section 106

The principal Federal law addressing cultural resources is the National Historic Preservation Act
(NHPA) of 1966, as amended (54 United States Code, Section 300101 et seq.), and its implementing
regulations (36 CFR, Part 800), which address compliance with Section 106 of the NHPA. The
regulations describe the process for identifying and evaluating historic properties, for assessing the
effects of Federal actions on historic properties, and for consulting with interested parties,
including the SHPO, to develop measures that would avoid, reduce, or minimize adverse effects. The
term “historic properties” refers to cultural resources that are listed on, or meet specific criteria of
eligibility for listing on the NRHP.

In order to be eligible for the NRHP, cultural resources must be at least 50 years old (generally),
meet most of the seven aspects of integrity, and meet at least one of the four criteria listed below.
Integrity is the property’s ability to convey its demonstrated historical significance through
location, design, setting, materials, workmanship, feeling, and association. There are also
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considerations for resources that may have achieved national significance but are fewer than 50
years old. Criteria for listing on the NRHP (36 CFR, 60.4) are as follows:

A. Association with events that have made a significant contribution to the broad patterns of
our history;

B. Association with the lives of persons significant to our past;

C. Resources that embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic values, or
that represent a significant and distinguishable entity whose components may lack
individual distinction; or

D. Resources that have yielded or may be likely to yield information important in prehistory or
history.

Section 106 of the NHPA describes the procedures for identifying and evaluating eligible properties,
for assessing the effects of Federal actions on eligible properties, and for consulting to avoid,
reduce, or minimize adverse effects. Eligible properties need not be formally listed on the NRHP. As
part of the Section 106 process, agencies are required to consult with the SHPO. Section 106 does
not require the preservation of historic properties, but it ensures that the decisions of Federal
agencies concerning the treatment of these places result from meaningful considerations of cultural
and historic values and of the options available to protect the properties. If a project is an
undertaking, as defined by 36 CFR 800.3, it is subject to Section 106 and consideration under other
Federal requirements. Section 106 regulations of the NHPA also include provision for Native
Hawaiian consultation regarding cultural significance of potential religious and sacred artifacts (16
USC 470a [a][6][A] and [B]).

3.11.1.2 State

State Requlatory Setting

HRS Chapter 6E, Historic Preservation, requires the identification, evaluation, and assessment of
adverse effects of State and local undertakings on cultural resources. Implementation of these
requirements is accomplished by HAR § 13-198, the Hawai’i Register of Historic Places (HRHP) and
NRHP programs, and HAR § 13-276, Rules Governing Standards for Archaeological Inventory
Surveys and Reports. The conduct of this Project has followed these procedures.

Criteria Considerations

Identified archaeological and cultural resources are evaluated for eligibility for inclusion on the
HRHP with reference to the evaluation criteria enumerated in HAR § 13-198-8, as follows:

In deciding whether a property should be entered and ordered into the HRHP, the review
board shall evaluate whether the property meets or possesses, individually or in combination,
the following criteria or characteristics:

(1) The quality of significance in Hawaiian history, architecture, archaeology, and culture,
which is present in districts, sites, buildings, structures, and objects of State and local
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importance that possess integrity of location, design, setting, materials, workmanship,

feeling, and association, and:

a. That are associated with events that have made a significant contribution to broad
patterns of our American or Hawaiian history;

b. That are associated with the lives of persons significant in our past;
That embody the distinctive characteristics of a type, period, or method of
construction, or that represent the work of a master, or that possess high artistic
value, or that represent a significant and distinguishable entity whose components
may lack individual distinction; or

d. That have yielded, or may be likely to yield, information important in prehistory or
history;

The State of Hawai'i recognizes the above criteria under HAR §13-275-6 and has also added a
fifth HRHP significance criterion to the evaluation process:

e. That have an important value to the Native Hawaiian people or to another ethnic
group of the State due to associations with cultural practices once carried out or still
carried out, at the property or due to associations with traditional beliefs, events or
oral accounts — these associations being important to the group’s history and cultural
identity.

(2) Environmental impact, i.e, whether the preservation of the building, site, structure,
district, or object significantly enhances the environmental quality of the State;

(3) The social, cultural, educational, and recreational value of the building, site, structure,
district, or object, when preserved, presented, or interpreted, contributes significantly to
the understanding and enjoyment of the history and culture of Hawaii, the pacific area, or
the nation.

HAR §§ 13-276-7 and -8 require that significance evaluations be included in all survey reports

as well as recommendations such as mitigation commitments. It is required that the

significance evaluations and mitigation recommendations are presented in a summary table
listing all sites in order to carry out the mandates of HRS § 6E.

3.11.2 Existing Conditions

The following section provides the environmental and cultural setting of the Project as presented in
Pacific Legacy’s AIS (Pacific Legacy 2015a; Appendix F) and CIA (Pacific Legacy 2015b; Appendix
G). The cultural setting of the Hamakua Marsh and Poamoho Ridge mitigation areas was derived
from existing sources cited as appropriate below.

3.11.2.1 Wind Farm Site

Pre-contact and Historical Context

The wind farm site encompasses the three ahupuaa (the main units of traditional Hawaiian land
division, typically extending from the coast to the nearest mountain top or ridge and indicative of the
exchange of resources between the land and sea [mauka to makai]) of Kahuku, Keana, and Malaekahana
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within the moku or district of Koolauloa (Figure 1 in Appendix F). These ahupuaa have traditional
information extending from the pre-Contact era to the historic era which describe what kinds of natural
resources were found, what stories and mythological figures are associated with the area, as well as the
chronicles and conflicts may have occurred there. These facets of the cultural landscape help to provide
a connection for modern day cultural practitioners to the land and their ancestors who dwelt in these
ahupuaa and are integral to understanding the cultural, historic, and spiritual significance of these lands.
Of the three wind farm site ahupuaa, Kahuku, which literally translates as “the projection,” has the most
information and is described in detail below.

Traditional accounts of the natural resources and existing conditions of the Kahuku ahupuaa
indicate that during Hawaiian settlement prior to the arrival of Europeans, many parts of the
landscape were used for traditional agriculture, habitation, and ceremony, varying from moderate
to intense. At the time of the initial Contact period, a good portion of the land lay fallow due to
severe population decline and was overgrown in some areas with exotic plant species. Thus, there
are several conflicting accounts of what the landscape was like and how it was used prior to
European contact (see below).

Several themes are tied to Kahuku'’s landscape during the pre-Contact period. One is the abundance
of the hala tree, or Pandanus, and its importance to ancient Kahuku'’s cultural identity. The wearing
of hala, in the form of plaited lau (leaves) hala or lei made of the hala fruit/seed was a way in which
the people of Kahuku represented their homeland. Fresh water springs were mentioned in several
traditional accounts of the Kahuku area, including tales of the adventurer Makanikeoe who is said
to have discovered Punahoolapa and Punamano springs; Rock Spring and Kaainapele Spring were
also said to be located in the Kahuku area. Agricultural terraces, made possible by the presence of
the natural springs, were said to existing in northern Kahuku, although there is some debate as to
whether these features originated in the pre-contact era or post European contact (Handy and
Handy 1991). Finally, the presence of fish and fishing practices of pre-contact Kahuku is also
recalled in legends. The story of Punamano spring alludes to locals net fishing at the beach at night,
indicating the traditional fishing methods in Kahuku.

The Kahuku area is also known for landmarks including Kahuku Point, or Kalaeokahipa, and the
great cave of Pohukaina. Kalaeokahipa Ridge, located approximately 2 miles north of the wind farm
site, is believed to have been an area where the deities Kanaloa and Kane once lived. The cave,
thought to be located a considerable distance inland from the Turtle Bay Resort area, had an
entrance in Kahuku and was said to be a refuge and storage place of “much wealth” for Oahu chiefs.

The Kahuku area is associated with a number of supernatural beings or demigods. These include
Mano-niho-kahi, a man-eating shark associated with an underground canal in Kahuku; Ku-ilio-loa
the “great dog” or dog-man with a human body and supernatural powers; and Kamapuaa, a
supernatural being and deity attributed to agriculture, rain, and fertility.

Much less pre-contact information is known about the Keana and Malaekahana ahupuaas. The
former derives its name from a cave on the inland side of Kahuku school. Traditional sites
associated with legendary stories of Keana include two large stones in the Keana Cave or Rock
Shelter that are said to be the remains of two boys who failed to follow their mother’s orders to stay
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silent during a thunderstorm in accordance with the kapu (law) of the god of thunder Kane-hekili
and a pool of water called Polou said to be the place where the “floating island” of Kahuku attached
to the Island of Oahu. Malaekahana is derived from the name of the mother of the Hawaiian
goddess Laie-i-ka-wai and her twin sister Laie-lohelohe and is also the name of a large bay and
stream within the land division. Several legendary stories reference Malaekahana as a locality.
Agricultural terraces were associated with Kaukanalaau Stream in the Malaekahana area.

Historical and Archaeological Accounts

At the time of European contact, the Kahuku area was a rich cultivated landscape. Lieutenant James King
remarked: “nothing can exceed the verdure of the hills, the variety of wood and lawn, and the rich
cultivated valleys which the whole face of the country displayed” (Cook and King 1784:115, as cited in
Handy and Handy 1991:462). This comment indicates the wealth of the Kahuku region. However, a
short time later, the explorer George Vancouver paints a picture of an area in great decline:

Our examination confirmed the remark of Capt. King excepting that in point of cultivation or
fertility, the country did not appear in so flourishing a state, nor to be so numerously
inhabited, as he represented at that time, occasioned most probably by the constant
hostilities that existed since that period (Vancouver 1798 vol. 3:71, as cited in Handy and
Handy 1991:462).

Handy and Handy write of the abandoned terraces which once dotted the Kahuku landscape and
the population decline:

In 1833 Hall (1839) observed at Kahuku that “much taro land now lies waste because the

diminished population of the district does not require its cultivation (Handy and Handy
1991:462)

Based upon these descriptions, it is evident that the Kahuku area was once fairly densely inhabited
and that agricultural activities flourished. However, after European contact it appears that there
was a marked population decline with an associated decrease in agricultural activity.

Ranching in the Kahuku area began in the 1850s when the Kahuku Ranch was established on land
purchased from Kamehameha III (Korn 1958). The ranch grew and soon the once rich vegetation of
Kahuku began to disappear, as the result of free-range overgrazing (Stride et al. 2003:16). This took
a toll on the natural resources, the small unprotected family gardens, and the native population --
“At the same time the hala forests began to disappear, the Hawaiian population also began to
disappear” (Stride et al. 2003). Presumably the population continued to decline between the 1830s
and the 1850s.

By the 1890s, James Campbell had control of a large portion of the Kahuku tract which laid the
groundwork for the creation of the Kahuku Plantation (Stride et al. 2003). This was the start of
large-scale commercial agriculture that altered the landscape of Kahuku with agriculture and a
railroad segment that changed the landscape and redefined the region.
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Much of the uplands above Kahuku Village were once planted in sugar cane and pineapple.
These fields were established wherever possible except on steep hillsides and on the crests
of ridges and knolls (Stride et al. 2003).

The plantation continued to expand into the 1930s when Japanese, Filipino, and Portuguese worked
the fields (Stride et al. 2003). The plantation was responsible for shaping the town of Kahuku and
the life of its workers by introducing “concrete stoves for laborer’s cottages and sanitation drains
that were used as models for other plantations...Kahuku...introduced the first plantation day
nursery and high school...baseball diamond, the first golf course ...” (Stride et al. 2003:22). The
growth quickly slowed when in 1955 the last of locomotives hauling sugar cane stopped. In 1971,
the Kahuku Plantation closed (Stride et al. 2003).

Archaeological Investigations

Thirty-nine archaeological studies have been conducted in various locations within a 1.6-mile (2.5-
kilometer) radius around the proposed Project. A summary of the findings of these reports is
provided in the AIS in Appendix F.

Two previous archaeological studies have been conducted in portions of the wind farm site. These
were conducted by Cultural Surveys Hawaii (Stride et al. 2003) and International Archaeological
Research Institute (Morrison 2009) and are described in more detail below.

In 1992, Cultural Survey Hawaii (CSH) conducted a literature review and field investigation of
approximately 785 acres of land encompassing the western portion of the wind farm site (Stride et. al
2003). The CSH survey identified seven sites composed of 16 features: overhang shelters (N=8) (one of
which contained human remains), walls (N=3), terraces (N=3) an enclosure (N=1), and a U-shaped
temporary shelter (N=1). These sites are located outside of the Project APE. The results of the CSH
survey indicate that although the current Project Area and vicinity was severely impacted by large-scale
commercial agriculture, the area still has the potential to contain significant cultural resources.

In 2009, International Archaeological Research Institute, Inc. (IARII) conducted archival research
for the western portion of the wind farm site for West Wind Works, LLC (Morrison 2009). This
research included review of early historic documents, historic maps, and previous archaeological
investigations in the area. IARII's research indicated that at the time of first European contact (in
1779) the general Kahuku area was densely settled and intensively cultivated. However, drastic
population decline and education in agricultural practices were evident within 20 years (by 1794).
In the mid-1800s, cattle and sheep ranching was being practiced in Kahuku, which led to dramatic
vegetation change in the area. Sugar and pineapple cultivation began in the late 1800s resulting in
extensive land modifications of the area. IARII’s research indicates that the wind farm site was
extensively modified by these commercial agricultural activities (McIntosh and Cleghorn 2013).
IARII concluded that it is unlikely that any cultural remains would be found within the western
portion of the wind farm site and that no further archaeological work was needed.

During the initial consultations with the SHPD, the adequacy of the previous archaeological field work in
the project area was discussed thoroughly. The previous field work was conducted over two decades ago,
in 1992. Perspectives on what types of remains constitute archaeological sites have changed considerably
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over the last few decades. Previously, remains associated with early historic agricultural systems were not
thought of as being important, because at that time active large scale sugar and pineapple plantations
were still dominating the landscapes in the Hawaiian Islands. Military remains were also not considered
important to our history. Because of changing viewpoints, SHPD recommended that the APE should be
completely covered by a pedestrian survey.

In 2014, Pacific Legacy conducted a pedestrian survey of close to 100 percent of the APE (excluding
only areas that were too steep to traverse) to identify archaeological sites. Information presented
here has been updated for the Final EIS to reflect input from SHPD, which recommended that many
of sites identified in the Draft AIS that were given a distinct site number be combined resulting in
fewer site numbers but still consisting of the same amount of total features. The survey identified
28 new (not identified during previous archaeological investigations) archaeological sites
consisting of 113 distinct features. A majority of these features (72) were within a single site that is
associated with agricultural development and intensive use for the cultivation of sugar cane by the
former Kahuku Sugar Plantation. Of the remaining sites, 22 were traditional Hawaiian pre-Contact
activities, 3 were historic, and 2 were related to World War II military activities in the area.

Survey data were used by Project engineers to refine the location of proposed facilities to avoid
archaeological features. This resulted in a revision of the APE. Fourteen of the documented sites
and three features of the Kahuku Sugar Plantation site, are now located outside of the APE and
would not be affected by the Project. Of these, all but the three features of the plantation site are
traditional pre-Contact sites and relate to habitation, agricultural, and burial practices. The
remaining 14 sites (and 88 features) within the APE are described below.

Sixty-nine features composing 39 components of the site associated with historic sugar plantation
activities were documented within the APE, most of which were associated with water control or
transport. Features included ditches, concrete culverts, concrete foundations, retaining walls, walls,
valves, wells, iron pipes and pipelines, pump houses, a concrete footing, tanks, and an aqueduct.
Eight pre-Contact Native Hawaiian sites were documented within the APE including a stone mound
determined to be a marker (see discussion of hand excavation below), a platform used for
habitation, agricultural terraces (four sites), a modified outcrop, and a cave that functioned as a
habitation site. The two historic sites associated with World War II activities included a bivouac
site (an alignment and hearth) and site containing two bunkers. Three non-sugar plantation historic
era sites associated with agriculture (terraces and terraced soil furrows) or other functions (artifact
scatter) were also documented within the APE.

Subsurface backhoe testing was also conducted at select locations within the APE to determine if
subsurface cultural deposits were present. Test trenches were located where cultural deposits were
likely to be present, focusing on areas where ground disturbing activities are proposed. No
subsurface cultural resources were identified in any of the trenches. Hand-excavated test units
were placed at two sites to collect cultural material (a stone mound thought to be a potential burial
and a cave with a marine shell midden; see the AIS in Appendix F for further information). No
human remains or other cultural material were identified in the stone mound. The test unit in the
cave identified marine shell midden, non-human bone, crab claws, and basalt flakes. Charcoal
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samples from this test unit were submitted for identification and radiocarbon dating. Preliminary
significance assessments of the archaeological and cultural resources recorded in the APE were
made and are presented in the AIS (Appendix F). The AIS was accepted by SHPD (December 18,
2015) with approval of the stated mitigation recommendations for the 14 sites.

Traditional Cultural Uses and Practices

In accordance with HRS Chapter 343, Act 50, and the OEQC “Guidelines for Assessing Cultural
Impact” a CIA was conducted by Pacific Legacy. The objective of a CIA is to promote and protect
cultural beliefs, practices, and resources of Native Hawaiians and other ethnic groups as well as
other collective groups associated with the subject area and surrounding areas (OEQC 2011). The
general purpose of a CIA is to protect and preserve all cultural practices and resources that may be
impacted by the proposed Project. Types of cultural practices and beliefs may include those relating
to subsistence, commerecial, residential, agricultural, access-related, as well as religion and
spirituality as well as “traditional cultural properties or other types of historic sites, both manmade
and natural, including submerged cultural resources, which support such cultural practices and
beliefs” (OEQC 2011).

To gather information about the cultural resources within the wind farm site and surrounding area oral
history interviews were conducted with five people knowledgeable about the area, including two noted
kupuna and two cultural practitioners familiar with the area (Mooney et al. 2015b, Appendix G). The
continued use of the general area for agriculture, including various food crops and small-scale animal
husbandry, following the closure of the Kahuku Plantation was indicated by two interviewees.
Traditional Hawaiian practices in and around the wind farm site include pig hunting and plant
gathering, according to the testimony of two interviewees; however, neither informant expressed that
the area in which these cultural practices were occurring were exceptional, legal, or even ideal as the
lands are private and/or reserved for military use. Further, the locations in which the activities occur do
not appear to be within the APE. Two of the informants also indicated that the area in general has a
mystical past and retains some supernatural qualities, which is reportedly a common belief in the area.
One of the informants, a professor from BYU, provided information on the cultural significance of
wildlife species including threatened and endangered species covered by the HCP, described in detail
below. Transcripts of each interview are included in the CIA in Appendix G.

Culturally Important Species

Based on testimony from Dr. Ka'ili, ancestral deities may take the form of birds and bats
(collectively, manu) that occur in the vicinity of the wind farm site. These deities include ancestral
guardians (‘Aumakua), parental/caretaker birds (Makua), guardian/protector birds (Kia'i),
offspring of parental/caretaker birds (Keiki), and manifestations/vessels of ancestors and gods
(Kinolau). Listed species that are identified in the Hawaiian Creation Chant (Kumulipo) as manu
include Hawaiian hoary bat, Newell's shearwater, Hawaiian goose, Hawaiian stilt, Hawaiian coot,
Hawaiian moorhen, and Hawaiian short-eared owl. Hawaiian ducks also are recognized in
traditional Hawaiian folklore as guardians of a legendary blind king. Harming of these birds
therefore may be interpreted as causing harm to ancestral spirits. The traditional name of the
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dominant wind at Kahuku is Ahamanu, which translates as “gathering of birds” (manu) and further
indicates the significance of these species to local traditional culture.

3.11.2.2 Hamakua Marsh

Hamakua Marsh is part of the larger Kawainui Marsh located west of the town of Kailua, Oahu. The
Kawainui-Hamakua Marsh complex is the largest remaining lowland emergent wetland in the state
of Hawaii. In 1966, USACE constructed a levee along the northern edge of the marsh to enhance its
flood storage capacity and protect the community of Kailua from flooding. This levee was later
modified in 1997.

The Hamakua Marsh Mitigation Area is within the Kailua ahupuaa of the Koolaupoko district. In
1979, the Kawainui Marsh was deemed eligible for listing on the National Register of Historic Places
as a significant cultural and archaeological resource. The Kawainui-Hamakua Marsh cultural
complex includes several prehistoric and historic archaeological sites dating back to early Polynesia
migration, pre-contact Hawaii (approximately 1,500 years ago) to historic times. Recorded cultural
resources within the complex consist of three Hawaiian heiau (Ulupo Heiau, Pahukini Heiau, and
Holomakani Heiau), prehistoric occupation and habitation sites, and series of dry farming
agricultural terraces, extensive wetland agricultural system-aquaculture, retaining walls, and
remnants of historic house foundations.

3.11.2.3 Poamoho Ridge

The Poamoho Ridge area is characterized as undeveloped, steep mountainous terrain, zigzagging
ridges, and deep gulches with shallow drainages and dense vegetation. The Poamoho Ridge
Mitigation Ara is located in the ahupuaa of Paalaya and Kamananui within the Waialua district
(Hawaiian Studies Institute 1987). Prior to European contact, Kamananui was the ritual and
political center of Waialua with a dense population and taro fields in the lowlands that were
irrigated by a 2-mile-long ditch (Kirch and Sahlins 1994). Rainfall agricultural was practiced within
along slopes and upland plains. Kamananui ahupuaa also includes two heiau.

3.12 Land Use

Comprehensive plans, land use policies, and zoning regulations determine the type and extent of
land uses allowable in specific areas and often protect environmentally sensitive land uses. Land
use impacts typically result from actions that negatively affect or displace an existing use or affect
the suitability of an area for its current, designated, or formally planned use. For purposes of the
land use evaluation, the analysis area includes the wind farm site and HCP mitigation areas. The
mitigation areas include the Hamakua Marsh for water birds, Poamoho Ridge for the Hawaiian
hoary bat, and the James Campbell National Wildlife Refuge for the Hawaiian goose.

Public comments on the Draft EIS requested an expanded discussion of existing agricultural uses
and activities within the wind farm site. Therefore, the discussion of agriculture has been moved to
a new section, Section 3.20 — Agriculture.
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3.12.1 Existing Conditions

3.12.1.1 W.ind Farm Site

The wind farm site is located in Kahuku town. The western portion of the wind farm site is located
on land owned by the State and administered by the DLNR (TMK (1) 5-6-008:006). The eastern
portion of the wind farm site is located on land owned by Malaekahana Hui West, LLC (TMK (1) 5-
6-006:018) (Figure 1-2).

Existing land use within the wind farm site is influenced by elevation and terrain. Lower-elevation
portions of the wind farm site are cultivated for agriculture. Higher-elevation lands are dominated
by a mixture of non-native weedy vegetation and common native vegetation, and are not actively
used for agriculture.

Research completed to prepare the archaeological assessment indicates much of the DLNR lands were
once farmed in pineapple, while the Malaekahana Hui West portion of the wind farm site was farmed in
sugar cane until the 1970s. Plantation cultivation occurred from the late 1800s to the 1970s, when the
Kahuku Plantation closed (Continental Pacific 2013). After sugar cane production ceased, cultivation of
truck crops began and continues today on the Malaekahana Hui West lands. Malaekahana Hui West
currently leases approximately 245 acres (99.0 hectares) of the wind farm site’s farm lands to individual
farmers. The DLNR portion of the Project site (234 acres; 95 hectares) is currently vacant lands with the
exception of approximately 11 acres of actively farmed land.

The immediately adjacent lands surrounding the wind farm site are vacant and agricultural lands,
both active and fallow. West of the Project boundary are active military training lands known as the
Kahuku Training Area (KTA). North of the Project is the adjacent Kahuku Wind Farm, with 12 wind
turbines and a nameplate generating capacity of 30 MW, and the residential community known as
Kahuku Mauka Village. East of the Project boundary is Kamehameha Highway near the core of
Kahuku town that includes Kahuku Intermediate and Kahuku High School (Figure 1-2).

The wind farm site is located almost entirely within the state agricultural land use district, with
only a small portion of wind farm site (2.1 acres [0.8 hectare]) near Kamehameha Highway falling
within the State urban land use district. All of the Project facilities are located within the State
agricultural land use district (Figure 3.12-1).

The wind farm site is located within the boundaries of the Koolau Loa planning region of Oahu. The
comprehensive plan applicable to this area is the Koolau Loa Sustainable Communities Plan, which
designates the wind farm site for agricultural, military, and rural residential use (see Figure 3.12-2)
(City and County of Honolulu, DPP 2012).

The wind farm site is located within the City and County of Honolulu agricultural zoning districts:
AG-2 General Agricultural and AG-1 Restricted Agricultural (Figure 3.12-3). For further discussion
on the consistency with Federal, State, and county regulations and policies and county plans, refer
to Chapter 5.0.
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Figure 3.12-2
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Figure 3.12-3
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3.12.1.2 Hamakua Marsh (waterbird)

The proposed waterbird mitigation area, known as the Hamakua Marsh, is a waterbird sanctuary
that is State-owned and administered by DNLR (TMKs (1) 4-2-003:017 and 030; (1) 4-2-016:002,
004, 013, and 015; and (1) 4-2-038:024). Hamakua Marsh is located on the western edge of the
town of Kailua and adjacent to Kawainui Marsh, a DLNR-owned and managed waterbird
management area.

Hamakua Marsh is a smaller wetland that was historically connected to and immediately
downstream (southeast) of Kawainui Marsh. Both Hamakua and Kawainui Marshes were
designated as Ramsar Wetlands of International importance in 2005 for their biological, historical,
and cultural significance (USACE 2008). Currently, Hamakua Marsh is designated as a Hawaii Sate
Wildlife Sanctuary and is managed by the DOFAW.

Immediately adjacent to the Hamakua Marsh to the north, east and south are commercial and
residential areas. The Kawainui Marsh conservation lands are immediately adjacent to the south
and west. The Hamakua Marsh area provides a buffer between urban land uses and conservation
and fallow lands.

The Hamakua Marsh mitigation area is predominately located within the State urban land use
district, with some slivers within the State conservation land use district. The area is also located
within the boundaries of the Koolaupoko planning region of Oahu. The comprehensive plan
applicable to this area is the Koolaupoko Sustainable Communities Plan, which designates the
Hamakua Marsh for Open Space/Preservation areas (City and County of Honolulu, DPP 2000). The
Hamakua Marsh mitigation area is a mix of several classifications of the City and County of
Honolulu zoning districts, including P-2 General Preservation, P-1 Restricted Preservation, R-10 /
R-5 / R-7.5 Residential, and B-1 / B-2 / BMX-3 Neighborhood Business, Community Business,
Community Business Mixed Use.

3.12.1.3 Poamoho Ridge (bat)

The Poamoho Ridge mitigation area is owned and managed by the State (DLNR) and comprises two
land areas within TMKs (1)7-2-001:006 (portion), (1)6-3-001:001 (portion), (1)5-3-011:001
(portion), and (1)5-2-001:001 (portion). Poamoho Ridge mitigation area is located near the
ridgeline of the Koolau Mountain Range, within the Ewa Forest Reserve (Poamoho Section), which
itself is a portion of the Army’s Kawailoa Training Area see Section 3.19 Military).

The existing land use for the Poamoho Ridge is forest reserves as it is located entirely in the Ewa
Forest Reserve. Immediately to the south is military owned Schofield Barracks. And over the ridge
to the east are vacant ridge lands, and further east are the coastal towns of Kaawa and Punaluu.

The Poamoho Ridge bat mitigation area is located within the State conservation land use district.
The Poamoho Ridge bat mitigation area is not located within the boundaries of a planning region of
Oahu. The Poamoho Ridge mitigation area is within the City and County of Honolulu P-1 Restricted
Preservation zoning district.
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3.13 Recreation and Tourism

This section identifies recreation and tourism resources in the vicinity of the wind farm site and the
HCP mitigation areas. Recreation resources were identified through review of a number of
information sources, including the Koolau Loa Sustainable Communities Plan (City and County of
Honolulu, DPP 2012) and Koolaupoko Sustainable Communities Plan (City and County of Honolulu,
DPP 2000), the Hawaii Tourism Authority website (HTA 2014a), the Hawaii State Parks website
(DLNR 2014), and the City and County of Honolulu online GIS mapping system (HoLIS 2014). The
analysis area for recreation and tourism includes the area within 5 miles of the wind farm site, and
within 1 mile of the bat and waterbird mitigation areas.

3.13.1 Wind Farm Site

Publicly-owned or -managed recreation and tourism resources near the wind farm site include
resources owned or managed by the USFWS, DOFAW, DLNR Division of State Parks, and the City
and County of Honolulu Department of Parks and Recreation (DPR). Public recreation resources in
the analysis area include a national wildlife refuge, three State forest reserves, five State sea bird
sanctuary islands, one State recreation area, one district park, one community park, one
neighborhood park, nine beach parks, a State wayside, a public golf course, and one undeveloped
park property. Designated trails are found in three of the forest reserves and along the western
edge of the KTA.

Important privately-owned recreation and tourism resources near the wind farm site include the
Turtle Bay Resort and its two associated golf courses, the Kahuku Motocross Course and the
Hukilau Beach Park. The Polynesian Cultural Center is also located nearby in Laie town.

Identified public and private recreation and tourism resources are shown on Figure 3.13-1. Table
3.13-1 provides a brief description of each of these areas, identifies the owner or management
agency, and indicates the distance and direction of each of these resources from the wind farm site
and the respective mitigation areas. Table 3.13-1 is organized by type; Federal areas are first,
followed by State-managed areas then by county-managed resources, and finally by private
recreation and tourism resources.

There are no designated trails within or in close proximity to the wind farm site. The nearest
designated trails are located in the westernmost portion of the KTA, in that area designated as the
Pupukea-Paumalu Forest Reserve; the two designated hiking trails (Pupukea Summit Trail and
Kaunala Trail) are accessed from the Waianae Valley. A third trail, the Koolau Summit Trail, is also
accessed from the Waianae Valley; it runs along the southeastern boundary of the KTA, following
the spine of the Koolau Mountain Range. Three additional trails are located within the Hauula
Forest Reserve; one of these extends and provides the only discernable public access into the
Kaipapau Forest Reserve.
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Figure 3.13-1
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Table 3.13-1. Recreation and Tourism Resources Near the Wind Farm Site and the Proposed Bat and Waterbird Mitigation Areas
Direction Distance
from Wind from Wind
Farm Site or Farm Site or
GIS ID Mitigation Mitigation
No. Recreation Resource Name Area Area (Miles) Owner/ Jurisdiction Description
Recreation Resources Within 5 Miles of the Wind Farm Site
Wildlife refuge consisting of over 160 acres of
1 James Campbell NWR North 0.01 USFWS wetland habitat, primarily devoted to the
recovery of Hawaii's four endemic water birds
Forest habitat conservation area, part of the
Pubukea-Paumalu Forest DoD/ DLNR, Division of Kahuku Training Area, open to public on
2 Reserve West 248 Forestry and Wildlife weekends and Federal holidays for hiking and
(DOFAW) hunting; contains two designated trails, the
Pupukea Summit Trail and Kaunala Trail
Forest habitat conservation area; contains
three designated trails, the 2.5 mile Hauula
3 Hauula Forest Reserve South 3.68 DOFAW Loop Trail, the 3 mile Maakua Gulch Trail
(currently closed) and the 2.5 mile Maakua
Ridge Trail; all trails begin in Hauula town
4 Kaipapau Forest Reserve South 401 DOEAW Forest habitat copservatlon area accessible via
Hauula Loop Trail
5 Kihewamoku Island Sea Bird Southeast 108 DOEAW Small island off the. wmdwgrd coast that is
Sanctuary protected for sea bird habitat
6 Mokuauia Island Sea Bird Southeast 123 DOEAW Small island off the. wmdw_ard coast that is
Sanctuary protected for sea bird habitat
Pulemoku Rock Sea Bird Small island off the windward coast that is
! Sanctuary Southeast 182 DOFAW protected for sea bird habitat
8 Kukuihoolua Island Sea Bird Southeast 297 DOEAW Small island off the. wmdwgrd coast that is
Sanctuary protected for sea bird habitat
Mokualai Island Sea Bird Small island off the windward coast that is
9 Sanctuary Southeast 2.56 DOFAW protected for sea bird habitat
Malaekahana State Recreation Wooded windward coast beach park with
10 Area East 0.03 DLNR, Division of State Parks | picnicking and camping; area divided into two
sections
11 Laie Point State Wayside Southeast 229 DLNR, Division of State Parks | Small windward coast park with scenic views
and shore fishing; no facilities
12 Laie Beach Park Southeast 261 City and County of Honolulu Undeveloped windward coast beach park

Department of Parks and
Recreation (DPR)
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Table 3.13-1. Recreation and Tourism Resources Near the Wind Farm Site and the Proposed Bat and Waterbird Mitigation Areas
(continued)
Direction Distance
from Wind from Wind
Farm Site or Farm Site or
GISID Mitigation Mitigation
No. Recreation Resource Name Area Area (Miles) Owner/ Jurisdiction Description
13 Kawela Bay Beach Park Northwest 282 DPR Secluded North Shore beach park with no
developed facilities
14 Kokololio Beach Park Southeast 2.96 DPR Windward coast beach park with camping
15 Waialee Beach Park West 3.28 DPR Undeveloped North Shore beach park
16 Hauula Beach Park Southeast 3.81 DPR Wmdyvard coa'st b'eaf:h park popular for
camping and picnicking
North Shore beach park popular for summer
17 Sunset Beach Park West 4.05 DPR swimming/snorkeling and winter surfing;
picnic areas provided
18 Sunset Point Beach Park West 415 DPR Undeveloped North Shore beach park at
eastern end of Sunset Beach
19 Pupukea Beach Park West 434 DPR N.Or-'th Shore beach_park popular in summer for
diving and snorkeling
20 Fhukai Beach Park West 493 DPR North Shore beach.pa_rk p_)opular for surfing;
home to the Bonsai Pipeline
15.9 acre district park located in Kahuku town.
_ Facilities include baseball and soccer fields,
21 Kahuku District Park East 018 DPR tennis, basketball and volleyball courts, and
restrooms
22 Kahuku Golf Course Northeast 0.16 DPR i\glxlr:apal golf course located east of Kahuku
23 Adams Field Northeast 0.14 DPR Undeveloped park located east of Kahuku town
24 Laie Park Southeast 1.39 DPR Community-based park with basketball and
tennis courts, open play field with lights
25 Hauula Community Park Southeast 4.26 DPR Community park with sport field and multi-
purpose building, offering variety of
recreation, cultural and educational activities
26 Sunset Beach Neighborhood Northwest 4.86 DPR Community park with sport field and multi-
Park purpose building, offering variety of
recreation, cultural and educational activities
27 Koolau Summit Trail East 242 Varies by location North-south trail along the summit ridgeline of

Koolau Mountain Range
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Table 3.13-1. Recreation and Tourism Resources Near the Wind Farm Site and the Proposed Bat and Waterbird Mitigation Areas
(continued)
Direction Distance
from Wind from Wind
Farm Site or Farm Site or
GISID Mitigation Mitigation
No. Recreation Resource Name Area Area (Miles) Owner/ Jurisdiction Description
28 Hukilau Beach Park Southeast 137 Private Beach park located at northern end of Laie
town
Turtle Bav Resort. Palmer and Private resort at northeastern corner of Oahu,
29 . Y ’ North 140 Private with two challenging golf courses open to
Fazio golf courses public
30 Polynesian Cultural Center Southeast 207 Private Very popular tourist attraction in Laie town.
A portion of the Army’s Kahuku Training Area
31 Kahuku Motocross Course Northwest 2.26 DoD/Private leased to the Hawau Motorsports Association;
open to the public on weekends and Federal
holidays
Recreation Resources Within 1 Mile of the Hamakua Marsh Waterbird Mitigation Area
32 Ulupo Heiau Cultural Park/State West 0.88 DLNR, Division of State Parks Sacred cu.ltural site .now.llsted on National and
Monument State Registers of Historic Places
Large regional park consisting primarily of
33 Kawainui Marsh Regional Park Adjacent 0 DPR Kawainui Marsh; other parks listed below are
located around its perimeter
Hamakua Marsh/ Hamakua o Marsh and protected wildlife area in which
34 Marsh Wildlife Sanctuary Within 0 DPR mitigation area is proposed
18-acre park with swimming pool, tennis and
35 Kailua District Park East 0.26 DPR basketball courts, and other developed
facilities
36 Kawai Nui Neighborhood Park North 0.82 DPR Typical small neighborhood park with picnic
area, restrooms, and open play area
37 Keolu Hills Neighborhood Park Southwest 0.94 DPR Typical small neighborhood park with picnic
area, restrooms, and open play area
38 Kaelepulu Mini Park East 0.56 DPR Typical small neighborhood park with picnic
area, restrooms, and open play area
39 Pohakupu Mini Park Southeast 0.76 DPR Typical small neighborhood park with picnic
area, restrooms, and open play area
40 Enchanted Lake Community Southeast 0.40 DPR Typical small neighborhood park with picnic

Park

area, restrooms, and open play area
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Table 3.13-1. Recreation and Tourism Resources Near the Wind Farm Site and the Proposed Bat and Waterbird Mitigation Areas
(continued)
Direction Distance
from Wind from Wind
Farm Site or | Farm Site or
GISID Mitigation Mitigation
No. Recreation Resource Name Area Area (Miles) Owner/ Jurisdiction Description
a1 Kailua Beach Park East 0.85 DPR Popular beach p.ark with parking, picnic areas,
restrooms and rinse areas
42 Kalama Beach Park East 0.80 DPR Popular beach p.ark with parking, picnic areas,
restrooms and rinse areas
43 Mid-Pacific Country Club Southeast 0.75 Private Private golf course
. - Private recreational/ educational facility with
44 Windward YMCA West 0.50 Private . . )
swimming pool and fitness center
Recreation Resources Within 1 Mile of the Poamoho Ridge Bat Mitigation Area
45 Ewa Forest Reserve Wlthm.and 0 DoD/ DOFAW Fores_t habltaF c.onservatlon area, part of the
extending west Kawailoa Training Area
) . . Primitive access road and hiking trail along the
46 Poamoho Ridge Trail & Ad]acent/North 0 DoD/ DOFAW northern boundary of the Ewa Forest Preserve
Poamoho Hele Loa Access side .
to Poamoho Ridge
a7 Schofield-Waikane Trail Ad]acent/South DoD/ DOFAW Trail along the southern boundary of the Ewa
side Forest Preserve to Poamoho Ridge
48 Ahupuaa O Kahana State Park East DLNR, Division of State Parks | One of a few publicly owned ahupuaa in the
state, established as a “living park” to foster
native Hawaiian cultural traditions and
cultural landscape
49 Sacred Falls State Park Northeast 0.99 DLNR, Division of State Parks | This state park and its trails are closed
indefinitely following a fatal May 1999
landslide
27 Koolau Summit Trail Adjacent/East 0 Varies by location North-south trail along the summit ridgeline of
side Koolau Mountain Range

1 mile = 1.6 kilometers
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The Pupukea-Paumalu Forest Reserve is open to the public for hunting and hiking on weekends and
Federal holidays, when the area will not be used by the military for training purposes. An area in
the northwestern corner of the KTA is also open to the public for recreational purposes; this area is
under lease by the Hawaii Motor Sports Association for motocross racing on weekends and Federal
holidays (U.S. Army 2010).

The open space map in the Koolau Loa Sustainable Community Plan indicates a “mountain access”
route that begins in Kahuku and extends to the southwest, passing through the wind farm site. No
other information regarding this route is included in the plan; it does not appear to be a formal trail
or recognized public access, and is therefore not considered further in this analysis. The Koolau Loa
Sustainable Community Plan also notes the presence of scenic views that are considered important.
These include views along and outward from the coast from Makahoa Point, Kalanai Point, and
other beach access areas, as well as a scenic view westward from the Kamehameha Highway up the
Malaekahana valley. While not specifically recreational resources, these scenic views form a part of
the overall character and attraction of the area, and the Hawaiian islands in general. Scenic views
are addressed in Chapters 3.14, and are therefore not considered further in this analysis of
recreation resources.

The public facilities map in the Koolau Loa Sustainable Community Plan (City and County of
Honolulu, DPP 2012) identifies a future bike route along the Kamehameha Highway. Similarly, the
Hawaii Bike Master Plan (HIDOT 2002) calls for shared bike usage on the Kamehameha Highway in
the future. This signage project is a Class III priority recommendation, to occur more than 20 years
in the future. However, the Koolau Loa Sustainable Communities Plan notes that recreational use of
the highway, and in particular the number of organized bicycling events that use it, has been
increasing and sometimes causes delays.

3.13.2 Hamakua Marsh (waterbirds)

The Hamakua Marsh Mitigation Area is located near the western edge of the city of Kailua, adjacent
to the Kawainui Canal. It is located within the Hamakua Marsh, in an area known as the Hamakua
Marsh Wildlife Sanctuary. This marsh is one of a number of public recreation and tourism resources
in the area, and is popular for bird watching.

In terms of acreage, the Kawainui Regional Park, which contains the Kawainui Marsh, is the largest
nearby recreation and tourism resource. This park is described as an area of cultural and
archaeological significance, a habitat for endangered species and introduced wildlife, a critical flood
control basin, an aesthetic open space resource, and an area providing a variety of recreational and
educational opportunities. The 1994 Master Plan (Wilson Okamoto 1994) indicates a number of
smaller parks around the edges of the Kawainui Marsh; of those, only the Ulupo Heiau Cultural Park
(home to the Ulupo Heiau State Monument) along the southeastern side is within one mile of the
waterbird mitigation area. The portion of the waterbird mitigation area south of Kailua Road (HI
Highway 61) is identified in the Master Plan as the Puu O Ehu Wetland.

Other public recreation and tourism resources in the vicinity include district and community parks
in Kailua and the surrounding residential areas, and beach access points along the coast. The
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nearest of these is the Kailua District Park, an 18-acre recreation facility with a swimming pool,
tennis and basketball courts, baseball fields, and other developed active recreation facilities, located
approximately 0.3 mile (0.4 kilometer) east of the waterbird mitigation area. Community parks in
the analysis area include the Kawai Nui Neighborhood Park, Kaelepulu Mini Park, Enchanted Lake
Community Park, Kaelepulu Mini Park, and Keolu Hills Neighborhood Park. The Kailua Beach Park,
Kalama Beach Park, and a number of beach access points are located along the coast, about a mile
from the waterbird mitigation area. All of these identified public recreation and tourism resources
are managed by the City and County of Honolulu, Department of Parks and Recreation, except for
the State-owned Ulupo Heiau Cultural Park.

There are also a number of private recreational and tourism resources in the vicinity of the
waterbird mitigation area. These include the Mid-Pacific Country Club golf course, located to the
east of the mitigation area, and the Windward YMCA, located along the north side of Kailua Road
about 0.6 mile (1.0 kilometer) west of the waterbird mitigation area.

Identified public and private recreation resources are listed in Table 3.13-1 including a brief
description of each of these areas, the owner or management agency, and the distance and direction
of each of these resources from the Hamakua Marsh mitigation area.

The Kawainui Marsh Master Plan calls for the development of a Kawai Nui Gateway Park, to be
located at the northeastern corner and along the northeastern side of the Kawainui Regional Park,
east of the flood control levee and about 0.5 mile (0.8 kilometer) north of the waterbird mitigation
area; however, this park has not yet been developed. The 2001 Trails Plan (Helber Hastert & Fee
2001) for the park includes a pedestrian and/or multipurpose trail around the perimeter of the
park, but not into the waterbird mitigation area. The trails plan shows the trail running along the
top of the flood control levee along the eastern side of the park, and recommends a new parking lot
at the southeastern corner of the park, north of Kailua Road. A primitive dirt parking lot is present
on the north side of Kailua Road and a pathway is evident along the levee, but the parking lot
improvements and the remainder of the trail do not appear to have been completed to date.

3.13.3 Poamoho Ridge (bat)

Recreation and tourism resources within 1 mile of the Poamoho Ridge mitigation area are few, and
public access is limited. The Poamoho parcels are located near the ridgeline of the Koolau Mountain
Range, within the Ewa Forest Reserve (Poamoho Section), which itself is a portion of the Army’s
Kawailoa Training Area (KLOA; see Section 3.19). Nearby recreation and tourism resources are
limited to the Ahupuaa O Kahana State Park and Sacred Falls State Park and three trails, described
in Table 3.13-1.

Aside from three hiking trails, there are no developed recreation facilities within the 1-mile analysis
area for the Poamoho Ridge mitigation area. An access road and trail run along the northern
boundary of the Ewa Forest Preserve (Poamoho Ridge Trail), and a second trail runs along the
southern boundary of the Ewa Forest Preserve (Schofield-Waikane Trail); both are accessed from
the west near Wahaiwa, and run to the ridgeline of the Koolau Mountain Range. According to
DOFAW’s Na Ala Hele Trail & Access Program website (DOFAW 2013Db), hiking the Schofield-
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Waikane Trail requires written authorization from the Army’s Director of Public Works for access,
as well as a hiking permit from DOFAW. Accessing the Poamoho Ridge Trail also requires a DOFAW
permit, and access to this trail is limited to no more than 20 four-wheel-drive vehicles and 100
people per day (DOFAW 2013Db). Use of these trails is limited to weekends and Federal holidays
only, when the Army would not be using the area for training. There are no trails leading to the
Poamoho Ridge mitigation area from the east. The third trail in the vicinity is the Koolau Summit
Trail, which runs north-south along the ridgeline of the Koolau Mountain Range, passing along the
eastern edge of the Poamoho Ridge mitigation area. The trail extends from Pupukea at the north
end to Kipapa at the south. Limited access notwithstanding, both the Ewa Forest Preserve and the
adjacent Ahupuaa O Kahana State Park are designated hunting areas for wild pigs and goats
(DOFAW 1999).

Sacred Falls State Park is closed indefinitely following a fatal May 1999 landslide; it is unknown
when or if it will re-open to the public. The nearby Oahu Forest National Wildlife Refuge is closed to
the public (USFWS 2013b) and therefore does not represent a recreation resource.

Identified recreation resources are listed in Table 3.13-1 including a brief description of each of
these areas, the owner or management agency, and the distance and direction of each of these
resources from the Poamoho Ridge mitigation area.

3.14 Visual Resources

Visual resources are the natural and built features of the landscape that contribute to the public’s
experience and appreciation of the environment. The analysis area for visual resources is defined as
the area within 10 miles (16 kilometers) of the Na Pua Makani wind farm site. As discussed in more
detail in Chapter 4, the 10-mile (16-kilometer) area represents the approximate zone of visual
influence for the Project, based on the viewshed analysis undertaken to assess the potential for
Project components to be visible. Section 3.14 summarizes existing visual resource conditions on a
regional and local basis. Section 4.16 of Chapter 4 provides additional information for specific
viewing locations employed in the visual assessment for the Project.

3.14.1 Regional Setting

The Island of Oahu is located in the Hawaiian High Islands Ecoregion, which contains a variety of
landforms, including Fresh, massive volcanic shields and cinderlands reaching over 13,000 feet
(3,962 meter) elevation; high sea cliffs up to 3,000 feet (914 meters) in height; raised coral plains;
and amphitheater-headed valley/ridge systems with alluvial/colluvial bottoms . The topography of
Oahu was created by two erupting volcanoes, leaving two mountain ranges separated by a broad
valley, or central plain. The Koolau Mountains occupy the eastern side of the island and the
Waianae Mountains occupy the western side.

3.14.2 Wind Farm Site

The wind farm site is located in the northeastern portion of Oahu. The visual setting surrounding
the wind farm site consists of steep, dissected ridges surrounding gently sloping valleys, with
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elevations ranging from approximately 3 feet (1 meter) above mean sea level (amsl) on the
northern edge to 614 feet (187 meters) amsl on the southwestern edge. The wind farm site
exhibits the typical landscape character of Oahu, with a mixture of dense forests, urbanized use, and
agricultural lands. Lands adjacent to the wind farm site include agricultural lands to the north;
residential, community infrastructure, and agricultural lands to the east; a mixture of agricultural
lands and undeveloped forest lands to the south; and undeveloped forest lands to the west.

Higher—elevation portions of the Project Area occur on vegetated ridges not actively used for
agriculture and appear more natural, while cultivated lands occupy most of the lower—elevation
areas. The agricultural areas support a wide array of crops being cultivated by lessees and
landowners, and include some areas of fallow agricultural land. The colors and textures of
agricultural lands appear more natural when compared to the developed communities.

The operational Kahuku Wind Power Project abuts the Project Area to the northwest. The James
Campbell National Wildlife Refuge is approximately 0.01 mile (0.02 kilometer) to the north and
Malaekahana State Recreation Area is approximately 0.03 mile (0.05 kilometer) to the east.

A number of primarily residential communities are located along the Kamehameha Highway,
including Kahuku, Laie, Hauula, Punaluu, Kahana and Kaaawa. The Kamehameha Highway is the
only arterial roadway linking these areas with the North Shore.

3.14.3 Mitigation Areas

3.14.3.1 Hamakua Marsh (waterbird)

The proposed waterbird mitigation area/sanctuary, known as the Hamakua Marsh, is State-owned
and administered by the State of Hawaii DLNR. Hamakua Marsh is located on the western edge of
the town of Kailua and adjacent to Kawainui Marsh, a DLNR-owned and managed waterbird
management area.

Immediately adjacent to the Hamakua Marsh are commercial and residential areas. The Hamakua
Marsh area provides a buffer between these residential and commercial areas and conservation and
fallow farm lands.

The Hamakua Marsh is located within the boundaries of the Koolaupoko planning region of Oahu.
The comprehensive plan applicable to this area is the Koolaupoko Sustainable Communities Plan,
which designates the Hamakua Marsh for Open Space/Preservation areas (City and County of
Honolulu, DPP 2012).

3.14.3.2 Poamoho Ridge (bat)

The Poamoho Ridge mitigation area is also owned and managed by the State (DLNR) and comprises
two land areas located near the ridgeline of the Koolau Mountain Range, within the Ewa Forest
Reserve, which is a portion of the Army’s Kawailoa Training Area.
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The existing landscape character for the Poamoho Ridge is forest as it is located entirely in the Ewa
Forest Reserve. Immediately to the south is military owned Schofield Barracks. And over the ridge
to the east are vacant ridge lands, and further east are the coastal towns of Kaawa and Punaluu.

3.14.4 Applicable Plans

Public agencies use planning policy to establish visual resource management objectives to protect
and enhance visual resources. Goals, objectives, policies, implementation strategies, and guidance
are typically found in comprehensive plans, and local specific plans.

The wind farm site is not identified as a scenic vista or viewshed in the county or State plans or
studies. The wind farm site is located within the Koolau Loa area of Oahu, which spans the northern
half of Oahu’s windward coast. The KooLoa Sustainable Communities Plan (2012) identifies the
need to “preserve the region’s rural character and its natural, cultural, scenic and agricultural
resources.”

Scenic and visual resources referenced in The Koolau Loa Sustainable Communities Plan include
sections of the Kamehameha Highway, a State-designated scenic highway, Turtle Bay Golf Course,
Kahuku Golf Course, Kahuku Training Area, numerous parks and recreation areas (City and County
of Honolulu, DPP 2012).

The Koolau Loa Sustainable Communities Plan designates the lands containing the wind farm site
as rural. Policies listed in the Plan pertaining to electrical systems include:

Provide adequate and reliable electrical service.

Locate and design system elements such as renewable energy facilities (e.g., wind and
solar), electrical sub-stations, communication sites, and transmission lines, including
consideration of underground transmission lines, to avoid or mitigate visual impacts on
scenic and natural resources, as well as public safety considerations.

Discourage the use and installation of overhead utility lines and poles. Strong consideration
should be given to placing replacement and new transmission lines underground to
enhance viewplanes, increase highway safety and improve utility service.

Encourage the development and use of renewable energy sources and energy conservation
measures.

There were no other scenic resource policies in the Koolau Loa Sustainable Communities Plan
pertaining to lands in the wind farm site. In addition there were no other applicable jurisdictions or
land use plans identifying scenic resources in the wind farm site.

3.15 Transportation

This section addresses public and privately owned transportation infrastructure, including harbors,
airports, highways, and roadways. A discussion of transportation and traffic includes the
movement of motor vehicles, ships, airplanes, pedestrians, and bicyclists. The analysis area for
transportation and traffic includes the routes of travel to and from Project Area, including the
construction access routes, as described in Section 2.4.6, and the mitigation areas.
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3.15.1 Existing Conditions

3.15.1.1 Harbors

There are two deep draft harbors in Oahu: Honolulu and Kalaeloa Barbers Point harbors. Project
cargo would be transported to Kalaeloa Harbor which is a heavy lift berthing facility that is able to
accommodate the equipment and materials for the Project, namely the turbines.

3.15.1.2 Airports

The Project is approximately 22 miles (35 kilometers) north of the Honolulu International Airport
and is approximately 38 miles (61 kilometers) driving distance from the airport using Interstate H-
3. The Project is approximately 15 miles (24 kilometers) east of the Dillingham Airfield and is
approximately 24 miles (39 kilometers) driving distance from the Dillingham Airfield. Other
farther away public airports on Oahu include Kalaeloa Airport. There are no privately-owned
runways on Oahu. However, there are several military airports serving Oahu including Hickam Air
Force Base, Marine Corps Base Hawaii Kaneohe Bay, and Wheeler Army Airfield.

The Applicant is required to receive approval from the Federal Aviation Administration (FAA) for
the construction of the Project. Pursuant to 14 CFR 77, temporary or permanent structures higher
than 200 feet amsl or exceeding any obstruction standards should generally be marked or lighted.
This review process ensures that there are no adverse impacts to air traffic and determines the
lighting plan that would be required at the Project.

3.15.1.3 Highways and Roadways

Wind Farm Site

State and county highways and roadways comprise the majority of the proposed construction
route, as described in Section 2.4.6, to the wind farm site. These roads are further identified in
Tables 2-3, 2-4, and 2-5 with the construction route segment, ownership/jurisdiction, and
approximate distance.

Access to the Project is provided through two locations off of Kamehameha Highway; via the
existing Malaekahana Road and via unnamed existing State-owned roads that lead to the Kahuku
Agricultural Park. Kamehameha Highway is the regional State highway that serves the Koolau Loa
area as a two-lane undivided highway. Kamehameha Highway is under the jurisdiction of the State
of Hawaii, Department of Transportation. The lanes are 12 feet (3.7 meters) wide with grassed and,
in some sections, paved shoulders. Posted speed limits along the Highway vary between 25 and 45
mph and generally have lower speed limits near towns and schools. The posted speed limit near
the access road into the wind farm site is 35 mph.
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The Na Pua Makani Wind Farm Traffic Assessment Report (see Appendix B) provided the morning
and afternoon peak hour traffic volumes as well as the 24-hour volume at the Malaekahana Stream
Bridge Hawaii Department of Transportation count station in 2013. Table 3.15-1 provides these
traffic counts revealing that the morning peak hour was between 7:00 a.m. to 8:00 a.m. while the
afternoon peak was between 3:45 p.m. and 4:45 p.m.

Table 3.15-1. Existing 2013 Traffic Counts

Time Total Traffic Volume (Both Directions)
AM Peak Hour (7:00 a.m.—8:00 a.m.) 1,095
PM Peak Hour (3:45 p.m. —4:45 p.m.) 1,012
24 Hour 12,187
Source: State of Hawaii, Department of Transportation, Highways Division

To note, the traffic volumes in 2013 reflect traffic volumes in previous years. The traffic volumes
over 12 years of available data show a modest increase as noted in Appendix B.

Mitigation Areas

Access to the Poamoho Ridge for the Hawaiian bat mitigation is along Paalaa Uka Pupukea Road,
near the entrance of Helemano Military Reservation, to a controlled gate leading to a jeep trail to
the Poamoho Ridge trail head. Access to the Poamoho Ridge requires a permit from DOFAW and
four-wheel-drive vehicle. At the end of the controlled access jeep trail is the start of the trail head
for the Poamoho Trail which is a several mile hike to the mitigation area. Paalaa Uka Pupukea Road
is a two-lane undivided Federal roadway mainly serving Helemano Military Reservation. The
posted speed limit ranges from 15 to 35 mph (24 to 56 kph).

Access to the Hamakua Marsh for the waterbirds mitigation is along Hamakua Drive. Hamakua
Drive is a four-lane undivided County roadway mainly serving Kailua residential neighborhoods.
The posted speed limit is 25 mph (40 kph).

3.15.1.4 Transit Systems

The City and County of Honolulu operates the island’s transit system called “TheBus”. TheBus
provides service island-wide and 7 days a week including holidays. Routes 55 (North Shore to
Kaneohe to Ala Moana) and 88A (North Shore Express) run along the Kamehameha Highway
adjacent to the Project Area.

There are no TheBus routes that stop nearby the controlled gate access to enter the jeep trail to get
to the Poamoho Trail head nor Paalaa Uka Pupukea Road.

TheBus Routes 56,57, 574, 70, and 89 run along Kailua Road near Hamakua Drive that have bus
stop locations near the Hamakua Marsh.

3.15.1.5 Pedestrians and Bicyclists

In addition to vehicular traffic, the majority of the Project’s construction access route is used by
pedestrians and bicyclists. These uses are generally highway and roadway shoulders shared by
pedestrian and bicyclist alike. The closest bike and pedestrian path to the wind farm site access
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road is Malaekahana Bike and Pedestrian Path along Kamehameha Highway is located south of the
wind farm site approximately one mile away.

There is no bike access to the Koolau Mountain Watershed mitigation area. Hiking is available to
this area but requires a permit from DOFAW.

Pedestrian access for the Hamakua Marsh is along Hamakua Drive as a sidewalk on both sides of
the road while bike access is provided by a shared shoulder.

3.16 Public Health and Safety

The analysis of health and safety in this EIS examines the issues related to public health and safety
as they relate to wind energy projects. The potential for injuries to workers and the general public
during construction may result from 1) the movement of construction vehicles, equipment, and
materials; 2) falling overhead objects; 3) falls into open excavations; and 4) electrocution. These
types of incidents can be managed with standard construction practices and therefore are not
discussed in detail here. Health and safety issues addressed here relate to the operation and/or
failure of the Project or its components. Where applicable, discussion of Project-specific health and
safety conditions is also included. Therefore, the analysis area for health and safety is the wind farm
site and the surrounding community. The health and safely analysis in this EIS is based on
information from scientific studies and data generated from wind projects currently operating in
the United States and Europe.

3.16.1.1 Turbine Collapse and Blade Throw

Health and safety hazards related to wind turbines include collapse of the turbine tower and rotor
blades breaking causing parts to fall or be thrown from the nacelle. It is not very common for a
turbine to collapse or a rotor blade to be dropped or thrown from the nacelle, but such incidents do
occur and are potentially dangerous for site personnel and the general public. A study by Caithness
Windfarm Information Forum, documented 280 separate incidences from the 1990s through 2013
around the world of blade failure due to whole blades or pieces of blade being thrown from a
turbine (CWIF 2013). Honolulu County’s Land Use Ordnance provision (Article 4, Section 21-5.700)
specifies that wind turbines must be set back from all property lines a minimum distance equal to
the height of the system, where height shall include the height of the tower and the farthest vertical
extension of the turbine.

One concern raised during scoping was the risk to public safety associated with the ability of
turbines to withstand hurricane force winds. The International Electrotechnical Commission (IEC)
has a set of international design standards, collectively referred to as IEC 61400, which ensure that
wind turbines are appropriately engineered against damage from hazards within their planned
lifetime (IEC 2005). Wind conditions are one environmental factor that must be taken into account
in turbine design, and to this end, the IEC has defined wind turbine classes determined by three
parameters: the average wind speed, extreme 50-year gust (defined as a 3-second average gust that
has a 50 percent probability of occurring in 50 years), and turbulence. All turbine models are
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expected to be able to withstand a minimum average wind speed at hub height of 13.4 mph (6
meters per second), and extreme 50-year gusts of at least 94 mph (42 meters per second).

3.16.1.2 Shadow Flicker

A wind turbine’s moving blades can cast a moving shadow on locations within a certain distance of
a turbine. These moving shadows are called shadow flicker, and can be a temporary phenomenon
experienced by people at nearby residences or public gathering places (“receptors”). The impact
area depends on the time of year and day (which determines the sun’s azimuth and altitude angles)
and the wind turbine’s physical characteristics (height, rotor diameter, blade width, and orientation
of the rotor blades). Wind turbine shadow flicker generally occurs during low angle sunlight
conditions, typical during sunrise and sunset. Wind turbine shadow flicker has the potential to
induce epilepsy seizures annoyance, stress, and safety concerns including vehicle driver distraction.

Shadow flicker intensity for receptor-to-turbine distances beyond 4,921 feet (1,500 meters) is very
low and generally considered imperceptible. Shadow flicker intensity for receptor-to-turbine
distances between 3,281 and 4,921 feet (1,000 and 1,500 meters) is also low and considered barely
noticeable (Tetra Tech 2012b). At this distance, shadow flicker intensity would only tend to be
noticed under conditions that would enhance the intensity difference, such as observing from a
dark room with a single window directly facing the turbine casting the shadow. There are no State
or national standards for frequency or duration of shadow flicker from wind turbines.

Photosensitive epilepsy occurs in one in 4,000 (0.025 percent) of the population (Harding and
Jeavons 1994 as cited in Harding et al. 2008). Harding et al. (2008 ) determined that flicker from
turbines that interrupt or reflect sunlight at frequencies greater than 3 hertz poses a potential risk
of inducing photosensitive seizures; at 3 hertz and below the cumulative risk of inducing a seizure
should be 1.7 per 100,000 (0.0017 percent) of the photosensitive population. Harding et al. (2008)
suggest that it is important to keep rotation speeds to a minimum, and in the case of turbines with
three blades ensure that the maximum speed of rotation does not exceed 60 revolutions per
minute, which is normal practice for large wind farms.

3.16.1.3 Fire

The presence of electrical gathering equipment and electrical cables, and oils used for lubricating,
cooling and hydraulic functions within wind turbine towers and nacelles can create the potential
for fire or medical emergencies. In addition, the storage and use of fuels, oils, and hydrolic fluid at
various facilities such as the onsite substation, the equipment staging and laydown area and
operations and maintenance building also have the potential for fire (see Section 3.18 — Public
Infrastructure and Services for additional information).

In 2012, a fire at the Kahuku Wind Farm adjacent to the wind farm site destroyed the battery
storage facility where the energy collected by the turbines was stored, however no one was hurt
and toxic chemical levels were determined to be within safe range (Hawaii News Now 2012 and
Honolulu Civil Beat 2012). At the same building there was a fire reported in 2011 that destroyed
inverters. The Na Pua Makani wind farm does not include a battery storage facility. The fire risk
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associated with Project operations and maintenance is similar to risks associated with other
industrial and storage facilities. Operations and maintenance personnel for the Project would be
trained in fire safety and response. See Section 3.6 — Natural Hazards for additional information on
fire.

3.16.1.4 Noise and Vibration

Wind turbines emit low frequency noise and infrasound due to rotating blades. Low frequency
noise is audible noise in the frequency range of 20 to 20,000 hertz and infrared sounds are below
audible sound (i.e., less than 20 hertz) (Epsilon Associates, Inc. 2009). Low frequency noise and
infrasound are thought to cause “Wind Turbine Syndrome” (WTS), a condition devised by Dr. Nina
Pierpont to describe the collection of symptoms reported to her during interviews of people living
near wind turbines (Pierpont 2009). She attributed reports of annoyance, sleep disturbance,
headaches, nausea, and dizziness to exposure to low frequency noise and infrasound (Pierpont
2009) emitted by wind turbines. Pierpont interviewed a total of 23 people via telephone, and from
them gathered information on the symptoms of another 15 people. There were no medical or
diagnostic tests conducted with her investigation. Pierpont suggests that WTS is “mediated by the
vestibular system—by disturbed sensory input to eyes, inner ears, and stretch and pressure
receptors in a variety of body locations.” (Pierpont 2009). Although WTS is not a recognized
medical diagnosis and the Pierpont (2009) study was not peer-reviewed or published in a scientific
journal, the topic has led to health concerns associated with wind energy projects. Pierpont states
“Further research is needed to prove causes and physiologic mechanisms, establish prevalence, and
explore effects in special populations, including children” (Pierpont 2009).

Crichton et al. (2013) tested the potential for symptom expectations regarding adverse health
effects generated by wind turbines. This study concluded that healthy volunteers, when given
information about the expected physiological effect of infrasound, reported symptoms that aligned
with that information, during exposure to both infrasound and sham infrasound (Crichton et al
2013). Symptom expectations were created by viewing information readily available on the
Internet, indicating the potential for symptom expectations to be created in real world settings
(Crichton et al 2013). Results suggest psychological expectations could explain the link between
wind turbine exposure and health complaints (Crichton et al 2013). Likewise, an expert panel
review of wind turbine sound and health effects concluded that there is no evidence that the
audible or sub-audible sounds emitted by wind turbines have any direct adverse physiological
effects; the ground-borne vibrations from wind turbines are too weak to be detected by, or to affect,
humans; and that the sounds from wind turbines could plausibly have direct adverse health
consequences (Colby et al 2009).

In 2012 The Massachusetts Department of Environmental Protection (MassDEP) and the
Massachusetts Department of Public Health (MDPH) convened an expert panel of seven doctors and
scientists that found there is limited evidence suggesting that exposure to wind turbines could
result in symptoms that could be characterized as WTS; in other words, it is possible that noise
from some wind turbines can cause sleep disruption but there is not enough evidence to provide
particular sound-pressure thresholds at which wind turbines cause sleep disruption (MassDEP and
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MDPH 2012). This same study concluded that it is difficult to find reliable and comparable
infrasound and low frequency noise measurement data in the peer-reviewed literature. This study
also noted that it is important to make the clear distinction between amplitude-modulated noise
(the whooshing sound) from wind turbines and the infrasound and low frequency noise from
turbines. The whooshing noise created by modern wind turbines that is heard is not infrasound and
much of its content is not at low frequency. Most of the sound is at higher frequency and as such it
will be subject to higher atmospheric attenuation than the low frequency sound (MassDEP and
MDPH 2012).

In 2013, an Australian team of researchers concluded the evidence for wind turbine noise and
infrasound causing health problems is poor, and that reported symptoms were in response to
nocebo effect (a nocebo effect is a worsening of mental or physical heath based on fear or belief in
adverse effects, and is the opposite of the well-known placebo effect, where belief in positive effects
of an treatment or intervention may produce positive results (Spiegel 1997) (Chapman et al 2013).
It was found that there was a large variation in health complaints and wind farm noise among
residents near 49 wind farms in Australia, and only 1 in 272 residents living within 3.1 miles (5
kilometers ) of a wind facility complained (Chapman et al 2013). Over 80 percent of the complaints
were received after 2009 when anti wind farm groups began to add health concerns to their wider
opposition and following publicity generated by the publication of Dr. Nina Pierpont’s “Wind
Turbine Syndrome” book (Chapman et al 2013). Low frequency noise and infrasound are not
currently regulated; see Section 3.4 for noise regulations.

3.16.1.5 Electromagnetic Interference

EMF refers to electric and magnetic fields that are present around any electrical device. Electric
fields arise from voltage, or electrical charges and magnetic fields arise from current, or the flow of
electricity that travels along transmission lines, power collection lines, substation transformers,
house wiring, and electrical appliances. The intensity of the electric field is related to the voltage of
the line, and the intensity of the magnetic field is related to the current flow through the
conductors. Electric and magnetic fields decrease in intensity rapidly with distance from the source
(NIEHS 2002).

Research has been conducted regarding exposure to EMF and potential health impacts, including
cancer and childhood leukemia. The NIEHS evaluated over 20 years of active scientific research and
concluded that the evidence for an association between childhood leukemia and exposure to EMF is
weak, and it is not clear whether it represents a cause-and-effect relationship (NIEHS 2002). The
NIEHS also concluded that at present, the available studies indicate no association between EMF
exposure and childhood cancers (NIEHS 2002). While the general consensus is that electric fields
pose no risk to humans, the question of whether exposure to magnetic fields can cause biological
responses or health effects continues to be the subject of research and debate. The Project would
generate EMF at the substation and the underground collection system.
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3.16.1.6 Stray Voltage

For safety reasons, nearly all types of electrical systems in the United States are connected to the
earth or "grounded." If a system is not properly wired, the point(s) at which a system is grounded
can develop a small voltage that can push current through the earth and end up contacting
unintended objects (AWEA 2008). Stray voltage is the result of faulty wiring on electrical systems
and is easily prevented by industry-standard practices. It is also a strictly localized issue that will
not affect off-site parties or properties (CanWEA undated). Stray voltage is commonly found at
agricultural operations where electrical systems and wiring are not updated and where farms have
metal features that may come in contact with water and wet conditions.

The main concern with stray voltage is electrical shock. This phenomenon is rare and primarily
affects cattle, whose legs are far enough apart to stand on two points where different voltage levels
in the ground exist (AWEA 2008). Suspected cases of stray voltage should be investigated by an
inspector from a local utility operator to investigate the farm'’s existing wiring system to ensure
proper installation, wire condition and code compliance. An inspector will seek to isolate the source
of neutral-to-earth (ground) voltage through measurement of voltage at various points within the
electrical system to determine whether the issue is related to on-farm wiring and distribution or
whether the issue is related to the electrical distribution system off the farm (CanWEA undated).

3.17 Environmental Justice

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority Populations
and Low-Income Populations, requires each Federal agency to make the achievement of
environmental justice part of its mission by identifying and addressing disproportionately high and
adverse human health or environmental effects of its programs, policies, and activities on minority
and low-income populations. The Executive Order further stipulates that the agencies conduct
their programs and activities in a manner that does not have the effect of excluding persons from
participation in them, denying persons the benefits of them, or subjecting persons to discrimination
because of their race, color, or national origin.

The White House Council on Environmental Quality’s (CEQ’s) Environmental Justice Guidance
under the National Environmental Policy Act (CEQ 1997a) indicates that environmental justice
concerns may arise from impacts on the natural or physical environment, such as human health or
ecological impacts on minority and low-income populations, or from related social or economic
impacts. The CEQ guidance also indicates that the identification of disproportionate effects does
not preclude the agency from going forward with the proposed action, but should heighten
attention to project alternatives, mitigation and monitoring needs, and the preferences of the
affected communities (CEQ 19974, p. 10).

The State of Hawaii has developed its own legislation and guidance related to environmental
justice. Act 294, signed by Governor Lingle in July 2006, aimed to accomplish two goals: 1) to
define environmental justice in the unique context of Hawaii, and 2) to develop and adopt
environmental justice guidance document that addresses environmental justice in all phases of the
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environmental review process (Kahihikolo 2008). Environmental Justice is defined for Hawaii as
follows:

Environmental justice is the right of every person in Hawai'i to live in a clean and healthy
environment, to be treated fairly, and to have meaningful involvement in decisions that affect their
environment and health; with an emphasis on the responsibility of every person in Hawai'i to
uphold traditional and customary Native Hawaiian practices that preserve, protect, and restore the
“aina for present and future generations. Environmental justice in Hawai'i recognizes that no one
segment of the population or geographic area should be disproportionately burdened with
environmental and/or health impacts resulting from development, construction, operations and/or
use of natural resources. (Kahihikolo 2008, p. 4-6)

Like the CEQ guidance, Hawaii Revised Statute (HRS) Chapter 343, indicates that the identification
of disproportionate effects does not preclude the proposed action from going forward, but should
result in increased attention to project alternatives, mitigation and monitoring needs, and the
preferences of the affected communities (Kahihikolo 2008, p. 6-6).

The analysis area for the environmental justice analysis is the Koolau Loa District with emphasis on
the individual communities in the Project vicinity, especially Kahuku and Laie. Data for Honolulu
County and the State of Hawaii are provided for comparison, as appropriate.

3.17.1 Race and Ethnicity

The Environmental Justice guidelines provided by the CEQ (1997a) and similar direction provided
by the EPA (1998) indicate that a minority community may be defined where either 1) the minority
population comprises more than 50 percent of the total population, or 2) the minority population of
the affected area is meaningfully greater than the minority population in the general population of
an appropriate benchmark region used for comparison. Minority communities may consist of a
group of individuals living in geographic proximity to one another, or a geographically dispersed
set of individuals who experience common conditions of environmental effect.

The racial and ethnic composition of Hawaii is substantially different from that of the United States
as a whole (Table 3.17-1 and Figure 3.17-1). Whites make up almost two-thirds of the total U.S.
population, but account for just 23 percent of the population in Hawaii. No single group accounts
for more than half of the population in Hawaii. The largest group is Asian, with 38 percent of the
population in 2012, followed by Whites (23 percent). Asians make up just 5 percent of the total U.S.
population. Another important difference between Hawaii and the United States as a whole is the
proportion of the population reporting two or more races, 19 percent in Hawaii versus 2 percent
nationally. Finally, Native Hawaiians and Other Pacific Islanders make up 9 percent of the Hawaiian
population compared to 0.2 percent nationally (Table 3.17-1).
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Table 3.17-1. 2012 Race and Ethnicity
Percent of Total Population
Native
Hawaiian and Two or
Total Other Pacific | Hispanic | more Other
Geographic Area | Population | Whitel/ | Asian/ Islander®/ or Latino | racesY | Racel/?/

United States 309,138,711 63.7% 4.8% 0.2% 16.4% 2.0% 13.1%
Hawaii 1,362,730 22.8% 37.8% 9.3% 9.0% 19.3% 1.8%
Honolulu County 955,215 19.2% 43.1% 9.0% 8.3% 18.2% 2.2%
Koolau Loa CCD 20,111 29.0% 11.2% 22.6% 9.3% 26.8% 1.1%
Kahuku CDP 2,626 6.1% 24.2% 29.7% 11.3% 28.3% 0.5%
Kawela Bay CDP 279 77.4% 2.2% 1.1% 47% 9.0% 57%
Laie CDP 5,560 25.3% 9.7% 33.5% 3.7% 27.6% 0.1%

Source: U.S. Census Bureau 2012
1/ Non-Hispanic only. The Federal government considers race and Hispanic/Latino origin to be two separate and distinct concepts.
People identifying Hispanic or Latino origin may be of any race. The data summarized in this table present Hispanic/Latino as a

separate category.

2/ The “Other Race” category presented here includes Census respondents identifying as “Black or African American,” “American Indian
and Alaska Native,” or “Some Other Race.”
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Figure 3.17-1. Racial and Ethnic Composition of the United States and Hawaii

Source: U.S. Census Bureau 2012

Substantial differences in racial composition between Hawaii and elsewhere in the United States

suggest that the methodology developed by CEQ and EPA to identify minority populations is not

applicable to Hawaii (Oahu Metropolitan Planning Organization and Department of Planning and
Permitting 2004; Kahihikolo 2008). In racially diverse areas like Oahu, which had an overall
minority population of 80.8 percentin 2012 (Table 3.17-1), it is necessary to identify those areas

where minority populations are concentrated in a disproportionate way. Using 2000 Census data,
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the Oahu Metropolitan Planning Organization identified minority environmental justice areas based
on disproportionate concentrations of particular minority groups. Kahuku, Laie, and the coastal
area south to Kaneohe Bay were identified as minority environmental justice populations based on
the disproportionate concentration of Native Hawaiians and Other Pacific Islanders in these areas
relative to Oahu as a whole.

Data presented for Kahuku and Laie in Table 3.17-1 suggest that these communities are still
minority environmental justice areas. Native Hawaiian and Other Pacific Islanders accounted for
29.7 percent and 33.5 percent of the respective populations in Kahuku and Laie in 2012 compared
to just 9 percent for Honolulu County as a whole (Table 3.17-1). Kawela Bay was not identified as a
minority environmental justice population in the Oahu Metropolitan Planning Organization study
and that appears to remain the case, with more than three-quarters (77.4 percent) of the
population identified as non-minority (i.e.,, White) in 2012 (Table 3.17-1).

3.17.2 Income and Poverty

The environmental justice guidelines developed by the CEQ (1997a) and EPA (1998) indicate that
low-income populations should be identified based on the annual statistical poverty thresholds
established by the U.S. Census Bureau. The U.S. Census Bureau defines a poverty area as a census
tract or other area where at least 20 percent of residents are below the poverty level (U.S. Census
Bureau 2013). Median household income and per capita income are other measures that can be
used to identify low income environmental justice populations.

Using 2000 Census Data, the Oahu Metropolitan Planning Organization identified a limited number
of low income environmental justice populations based on disproportionate concentrations of low-
income populations. None of the low-income environmental justice populations identified by this
study were located in Koolau Loa District or in the vicinity of the Project.

Data presented for median household income, per capita income, and the percent of population
below the poverty level in Table 3.17-2 suggest that this is still the case. None of the identified
communities or the Koolau Loa CCD had 20 percent of more of total population below the poverty
level. Median household income was higher than the state median in Kahuku and Laie, and lower in
Kawela Bay. This pattern was reversed with per capita income, which was lower than the state

Table 3.17-2.  Income and Poverty

Median Household Income Per Capita Income Population Below the
Geographic Percent of State Percent of State Poverty Level
Area Dollars Median Dollars Per Capita (Percent)
United States 53,046 Na 28,051 na 14.9%
Hawaii 67,492 100% 29,227 100% 10.8%
Honolulu County 72,292 107% 30,219 103% 9.6%
Koolau Loa CCD 69,410 103% 23,743 81% 12.9%
Kahuku CDP 68,292 101% 17,489 60% 6.1%
Kawela Bay CDP 59,792 89% 42,706 146% 7.5%
Laie CDP 70,694 105% 15,258 52% 12.4%

Source: U.S. Census Bureau 2012
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average in Kahuku and Laie, and almost 1.5 times as high in Kawela Bay (Table 3.17-2). This
discrepancy is largely the result of average household size. The average household size in Kahuku
and Laie was twice as large as the average household in Kawela Bay, 4.43 persons per household
and 4.89 persons, respectively, versus 2.13 persons (U.S. Census Bureau 2012).

3.18 Public Infrastructure and Services

This section addresses the availability and capacity of public infrastructure and services, including
utilities, waste disposal, police and fire protection, health care facilities, and education facilities.
Transportation facilities are addressed in Section 3.15. The analysis area for public infrastructure
and services is intended to capture all potentially affected public infrastructure in the vicinity of the
wind farm site. It therefore primarily addresses public infrastructure in and near Kahuku town;
some discussion of services or infrastructure farther away is also included as appropriate.

3.18.1 Public Facilities and Services Near the Wind Farm Site

3.18.1.1 Electric Utilities

HECO provides all electrical service for the Island of Oahu. Its electrical grid is independent,
relatively small, and sensitive to power fluctuations. Utility-scale electricity sold by renewable
energy producers is sold directly to HECO. A HECO 46-kV electric transmission line runs along
Kamehameha Highway through Kahuku, turning westward north of the town away from the
highway to run through the Kahuku Wind Farm. Electric power from the Project would tie into this
line and subsequently flow through HECO’s grid (Figure 3.18-1).

There are utility distribution lines located along the Kamehameha Highway and throughout Kahuku
town, Malaekahana, and other urbanized areas. The nearest known line to the wind farm site
extends along the unnamed road running southwest near the Project access road, into the
Malaekahana valley.

3.18.1.2 Gas

Hawaii Gas provides natural gas and propane service to Oahu and the other Hawaiian islands. There
is no gas infrastructure in the Kahuku area; this area is served by gas cylinder delivery only.

3.18.1.3 Water

The Honolulu Board of Water Supply (HBWS) is the public agency supplying potable water to most
of Oahu. HBWS manages the public water system in Kahuku and Malaekahana, and most other
communities along Oahu’s north and northeast coasts except for Laie, which is served by a private
water system. All public water systems in Koolau Loa are supplied by groundwater. Streams in
Koolau Loa are not used for the drinking water supply.
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There are three public wells and water systems near the wind farm site. The water system serving
Kahuku and Malaekahana is supplied by wells located west of the town. HBWS noted in a letter
responding to Project scoping that “the project is in the vicinity of [HBWS] Kahuku wells,
transmission mains and 228’ reservoir. We have future plans to install a second reservoir at the site
and will require sufficient setback around the entire facility.” The well and reservoir are located
more than 1,000 feet from the wind farm site. HBWS also provides water for the Turtle Bay Resort.
The HBWS Kahuku water system is not connected to other HBWS systems. The State Department of
Agriculture well supplies water to the Kahuku Agriculture Park. Based on property ownership
records (HoLIS 2014), this well appears to be located at the upper end of the road through the Park,
and is immediately adjacent to the wind farm site (Figure 3.18-1).

Water resources and distribution systems in the wind farm site are managed according to the
HBWS’ 2009 Koolau Loa Watershed Management Plan (KLWMP; HBWS 2009). The KLWMP notes
that “The water supply in Koolau Loa is generally plentiful, and water availability has not been a
limiting factor for local demand.” The wind farm site is located within an area of the Koolau Loa
watershed known as the Koolau Loa Aquifer System Area. The KLWMP reports that the sustainable
yield for the Koolau Loa Aquifer System Area is 36 mgd (136 million liters per day), and that total
public and private permitted withdrawals (as of 2000) are for 20.6 mgd (79 million liters per day).
This indicates an excess availability of approximately 15.4 mgd (58 million liters per day). The
KLWMP also includes projections for growth in water demand out to 2035, using three different
sets of growth assumptions. Under the highest growth scenario, the projected water demand in
2017 (the anticipated year of Project construction and consequent water use) would be
approximately 32 mgd (121 million liters per day); this would still leave an available excess of
nearly 4 mgd (15 million liters per day).

Groundwater is also utilized via private wells and water distribution systems by public and private
landowners with water use permits. Two of the largest water users are Turtle Bay Resort, which
has a well-used for golf course irrigation, and the James Campbell NWR, which uses groundwater
for wildlife habitat creation and maintenance. Both of their wells are east of the Kamehameha
Highway. According to records from the CWRM, four wells serve the wind farm site within the
Malaekahana Hui West, LLC-owned lands. Well No. 4057-06 is permitted to withdraw 0.670 mgd
for irrigation to a turf farm. Well No. 4057-07 is permitted to withdraw 0.300 mgd for irrigation of
diversified agriculture. Well Nos. 3957-01 and 3759-03 are permitted to withdraw 1.244 mgd for
truck farms, taro, and domestic purposes. There are no public water systems or public water wells
in the remainder of the wind farm site.

3.18.1.4 Wastewater

The closest developed wastewater system to the wind farm site serves development within the
bounds of the town of Kahuku. Wastewater produced in Kahuku is treated at the Kahuku
Wastewater Treatment Plant, located north of the town and east of the Kamehameha Highway, near
the Kii Unit of the James Campbell NWR (R.M. Towill Corporation 2008).
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Turtle Bay Resort is served by a private wastewater treatment facility, and uses the reclaimed
water for golf course irrigation. The Kuilima Wastewater Treatment Plant is located south of the
Kamehameha Highway, opposite the entrance to the resort. The treatment plant is approximately 2
miles (3.2 kilometers) northwest of the wind farm site.

3.18.1.5 Stormwater Drainage

There is no developed stormwater infrastructure within the wind farm site. The nearest
stormwater infrastructure system is within the town of Kahuku. Some roadside ditches or other
minimal facilities may occur along the private agricultural roads in the wind farm site.

3.18.1.6 Schools

Public schools on Oahu are operated by the Hawaii Department of Education. There are no public or
private schools within the wind farm site. Two public schools are located in Kahuku Town: Kahuku
Elementary and the Kahuku High and Intermediate School (KHIS). The two schools are based on a
single 4.5-acre (1.8-hectare) campus, which is located approximately 0.1 mile (0.2 km) from the
wind farm site (Figure 3.18-1). The campus includes a football field, tennis courts, baseball
diamond, and a soccer field. KHIS serves approximately 1,500 students in grades 7 through 12, with
107 teachers and 103 classrooms. KHIS draws from communities along a 26-mile (42-kilometer)
span of the north and northeastern coast; the district extends from Sunset Beach on the North
Shore, to Kaaawa to the south (HDOE 2013a). Kahuku Elementary School serves approximately 500
students from kindergarten to sixth grade (HDOE 2013b), with 27 teachers and classrooms. The
Kahuku elementary school district encompasses Kahuku town north to Kawela Bay. Of the other
community elementary schools that feed into the high school, the nearest is the Laie Elementary
School, located approximately 1.5 miles (2.4 kilometers) south of the wind farm site; the others are
all at least 5 miles (8 kilometers) away. The Laie elementary school district extends from
Malaekahana south to the boundary between Laie and Hauula, and includes the southern half of the
Malaekahana valley. There are no known private schools in the vicinity of the Project (HAIS 2012).

One university is located within the analysis area: the Brigham Young University (BYU) Hawaii
campus, located in Laie town. The 100-acre (40-hectare) campus is located approximately 1.7 miles
(2.7 kilometers) southeast of the wind farm site. BYU-Hawaii has a student body of about 2,500
students. BYU is a private institution operated by the Church of Jesus Christ of Latter Day Saints.
BYU-Hawaii is closely linked with the adjacent Polynesian Cultural Center, discussed in Section
3.13.

3.18.1.7 Emergency and Health Services

Because of its location near Kahuku Town, the Project will be close to health care, police, fire
protection and other public services. The primary health service provider in the vicinity of the wind
farm site is the Kahuku Medical Center (KMC; formerly known as the Kahuku Hospital). KMC is an
affiliate of the Hawaii Health System Corporation (HHSC 2014; KMC 2014), which itself is a quasi-
public agency established and partially governed and funded by the State legislature (HHSC 2014).
KMC is the only public medical facility serving communities along Oahu’s north and northeast
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coasts; as such, it forms part of the “Safety Net” for Neighbor Island Acute Care and the “Safety Net”
for Long-Term Care in the state of Hawaii (HHSC 2014). KMC is located in Kahuku Town (Figure
3.18-1), approximately 0.4 mile (0.6 kilometer) from the wind farm site. KMC offers a broad range
of inpatient, outpatient, and ancillary services. The hospital facilities and services include patient 21
beds (all private rooms); a 24-hour emergency room; in-house laboratory, radiology and pharmacy;
physical and speech therapy; and social services (KMC 2014).

Police, fire, paramedic and ambulance services are all provided by the City and County of Honolulu.
Locally, these operate out of the Kahuku Police and Fire Station, located in Kahuku Town; this
station is located approximately 0.1 mile (0.2 kilometer) from the wind farm site (Figure 3.18-1).
Law enforcement is provided by the Honolulu Police Department; the Kahuku patrol district
extends from Kawela Bay southward to Kaaawa, encompassing all of the Koolau Loa area (City and
County of Honolulu, HPD 2014). The Honolulu Emergency Medical Services’ Kahuku response
district is similar to the police patrol district. Honolulu Emergency Medical Services has 20
advanced life support ambulances, one of which is stationed in Kahuku; a Rapid Response
Paramedic unit is also stationed in Kahuku (City and County of Honolulu, EMS 2014). The Honolulu
Fire Department provides emergency response for fires, emergency medical calls, hazardous
materials incidents, motor vehicle accidents, natural disasters and technical rescues (City and
County of Honolulu, HFD 2013). Specific equipment stationed in Kahuku is unknown. In
emergencies, police, fire, paramedic and ambulance services are all dispatched in response to a
standard 911 call.

3.18.1.8 Solid Wastes

Solid wastes generated during construction, not suitable for re-use onsite or recycling, would be
transported for disposal at Waimanalo Gulch landfill on the Waianae coast or burned to make
electricity at the H-Power (Honolulu Program of Waste Energy Recovery) facility in Kapolei; both
facilities are owned by the City and County of Honolulu and operated by Waste Management.
Alternatively, construction and demolition wastes could be taken to the privately-owned PVT
landfill, also on the Waianae coast. Materials suitable for recycling, such as scrap steel, and wood
and plastics used in shipping, would be recycled through a licensed facility. A refuse Drop-Off
Convenience Facility and refuse collection yard is located near the north end of Laie.

The City and County of Honolulu is currently in the process of evaluating potential sites to
supplement or replace its only municipal solid waste landfill, Waimanolo Gulch. However, the City
estimates that the physical capacity of the landfill would enable it to continue to receive waste
materials for at least the next 15 years (City and County of Honolulu, DES 2014), and the City has
stated its intent to continue to use the landfill until it reaches full capacity (City and County of
Honolulu, DES 2012). A third incinerator is under construction at the H-Power facility to enable it to
divert a greater amount of waste from the landfill, potentially extending its life.
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3.18.1.9 Telecommunications

Telecommunication services that are used in the vicinity of the wind farm may include a variety of
radio, cell phone, internet, and radar technologies. There are six registered microwave towers in
the vicinity of the wind farm site (Figure 3.18-2). One is located in Kahuku town at the Kahuku
Police Station. Two are located atop Mt. Kawela within the Army’s Kahuku Training Area,
approximately 3.5 miles (5.6 kilometers) west of Kahuku. The tower in Kahuku and one of the two
towers on Mt. Kawela are owned by the City and County of Honolulu, and presumably serve as part
of the county’s emergency communications system. The other tower on Mt. Kawela is a privately
owned cellular communications tower. Two privately owned towers are located near Turtle Bay
Resort, about 0.5 mile (0.8 kilometer) south (mauka) of the Kamehameha Highway. The final one in
the vicinity is located in Sunset Beach, on the North Shore; it is also privately owned. A microwave
beam path analysis has been completed to identify specific communications signal pathways within
which turbines should not be placed.

The Honolulu Fire Department and several other city/county and State agencies have used very
high frequency (VHF) band radios for emergency communications, and are currently in the process
of migrating their communications to a more secure 800-megahertz trunking radio system (City
and County of Honolulu, HFD 2013).

A Federal government communications installation is located south of Kawela Bay, approximately
0.6 mile (1.0 kilometer) south of the Kamehameha Highway within the Army’s Kahuku Training
Area. The installation is located at the former Opana Radar Site, famous for first detecting the
incoming Japanese attack on Pearl Harbor that drew the United States into World War II. The site is
now a Regional Relay Facility for Diplomatic Communications, and is operated by the U.S. State
Department, Diplomatic Telecommunications Service (DTS). It is off limits to the public. DTS utilizes
satellite communications as well as terrestrial wire-based communications.
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3.18.2 Public Facilities and Services Near the Mitigation Areas

3.18.2.1 Hamakua Marsh (waterbird)

The proposed waterbird mitigation area is located in Hamakua Marsh near Kailua, and is
surrounded by lands served by typical public urban infrastructure: public water and sewer
services, solid waste services, electricity, telecommunications, transportation and stormwater
infrastructure, police and fire services, parks and schools. Parks are addressed under Recreation,
Section 3.13. Kailua Road (HI Highway 61) crosses the northern end of the conservation area, and
Hamakua Drive forms its southeastern boundary. One overhead utility line crosses the central
portion of the mitigation area, with one utility pole located in the marsh. Other roads, utilities and
public infrastructure are located in and serve the developed areas to the east side and south of the
marsh; aside from the aforementioned road and utility lines, there does not appear to be any public
infrastructure within the Hamakua Marsh mitigation area.

3.18.2.2 Poamoho Ridge (bat)

The Poamoho Ridge bat mitigation area is located in an undeveloped area of the Koolau Mountain
Range, where there are no existing public services or infrastructure. The nearest developed
infrastructure is located in the town of Wahaiwa, approximately 3.5 miles (5.6 kilometers) to the
west, and along the windward coast in the town of Kaaawa, more than 4 miles to the east. The U.S.
Army’s 2010-2014 Integrated Natural Resource Management Plan, Island of Oahu (U.S. Army 2010)
notes the presence of two water supply reservoirs within the Schofield Barracks East Range (Ku
Tree and Koolau reservoirs) approximately 3 miles west-southwest of the Poamoho Ridge parcel;
neither is fed by streams emanating from within the Poamoho Ridge parcel.

There are no roads that lead to the Poamoho Ridge parcel. The nearest developed transportation
infrastructure is a narrow dirt road that leads out of Wahaiwa along the northern boundary of the
Ewa Forest Preserve; the road ends and turns into the Poamoho Ridge Trail about 2 miles (3.2
kilometers) west of the proposed bat conservation area. The nearest road to the east in the Kahana
Valley ends over 2.5 miles (4.0 kilometers) east of the proposed bat conservation area.

3.19 Military

This chapter identifies military interests in the vicinity of the wind farm site and the associated
waterbird and bat mitigation areas. The analysis areas vary by location; th